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How to project a beautiful image. 


‘To make the most of your slides, nothing does it like 
a Kodak Carousel projector. For bright, crisp, colorful images 
on the screen. With eleven models to choose from, you can get 
just what you want in the way of convenience. And in the way of price. 


All Kodak Carousel projectors use dependable gravity to drop 
each slide in place. All feature a superb, //2.8, curved- 
field lens for bright, sharp viewing. All are whisper-quiet. 


Attention, international travelers. Kodak now offers an automatic 
multi-voltage Carousel projector For use in most parts of the world. 
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Kodak Carouse proj > ors 


The dependable ones. © Eastman Kodak Company, 1979 
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Damp basement—cured 


| tried the "Home Cure for a Damp Base- 
ment" reported in your March ‘78 issue on 
my mother's older home, and it worked 
like a charm. Instead of a river of water 
running through, her basement is now 
dry—for the first time in 35 years. Thanks 
for the "cure." 

Eugene Slosarek, S. Milwaukee, Wis. 


EMI "got a leg up" first 


With reference to the item "RCA Gets a 
Leg Up” in the "Look and Listen'column 
of your March issue, | should like to point 
out that the painting of Nipper, which was 
completed in 1899, was in fact sold to 
Gramophone Co., Ltd., by Francis Bar- 
raud, not to RCA as stated. This company 
was, of course, the predecessor of EMI 
Ltd. 

The painting was first registered as a 
trademark in the U.S. by Emile Berliner, 
who sold his rights to the Victor Talking 
Machine Co., a predecessor of RCA. 

EMI continues to use the trademark in 
most countries of the world. 

Crispin Evens, Group Trademarks 
Specialist, EMI Ltd. 
London, England 


Daisy's in the Ozarks 


Daisy Mfg. Co. is not in Arizona, as it says 
in your March “On Target” column. It is in 
Rogers, Arkansas. The confusion proba- 
bly came about because the postal abbre- 
viation for Arkansas is AR (Arizona is AZ). 
The zip code you give is correct, but we 
Arkansawyers are sensitive about being 
moved from the Ozarks to the desert. 

C. F. Guthrie, Rogers, Ark. 


And Hexadome's on the Coast 


Your April article on "Dome Homes” re- 
fers to Hexadome as a Minnesota compa- 
ny. Actually, we're located in California. 
Readers wanting information about our 
domes should write to Hexadome, Box 
2351, La Mesa, Calif. 92041. 

Another bit of information: R. Buck- 
minster Fuller created the geodesic dome, 
but the Hexadome is a space-frame, non- 


geodesic dome created by Gene Hopster 
specifically for homes. Hexadome. has 
been granted patents on the design. 
Hopster proudly admits, however, that 
the genius of Fuller has been a strong in- 
fluence on his own design efforts. 
Francis Boekamp, Hexadome 
La Mesa, Calif. 


Handi-Man retail prices 


Based on an item in your January "Shop 
Talk," | ordered from Handi-Man Indus- 
tries a collection of nuts, bolts, screws, 
etc., in a chest, sending a check for $15, 
the price quoted in your article. The com- 
pany now advises me that the chest | or- 
dered, Model No. SC-24, costs $24.95. 
What's going on? | 
Dick Jones, Sterling, Colo. 


Richard Stepler replies: “A representative 
of Handi-Man gave us the wholesale 
prices for the hardware-filled chests in- 
stead of the retail. The retail prices are: 
nine-drawer chest, $8.95; 15-drawer size, 
$14.95; 24-drawer chest, $24.95. Our apol- 
ogies to all inconvenienced by the er- 
ror." 


Flopped photo 


On page 69 of the April issue, you printed 
the picture of the airplane wing with ad- 
justable wing-tip sails upside down. 

We at Gates Learjet are proud of our 
own winglets, mentioned in the article. 
The first production Learjet 28 Longhorn 
with winglets set five world records re- 
cently, with former astronaut Neil A. Arm- 
strong as pilot in command. 

Norm Conley, Group Engineer 

Basic Aerodynamics 

Gates Learjet Corp. 

Wichita, Kan. 

You're correct; our photo was somehow 
flopped. 


Hand and Foote 


| was pleased to find my letter comment- 
ing on A. J. Hand's report on zoom lenses 
published in your April "Readers Talk 

Back." 
You will be happy to know that only 
[Continued on page 131] 
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summers here and the mixing is easy. Refresh yourself with a tall, cool glass 
of Seagram's 7 with 7-Up, cola, ginger ale or your favorite mixer. 
Enjoy summer Seven style! And enjoy our quality in moderation. 


Seagram's Crown (ij ] 


Where quality drinks begin. 


one 
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PS buyers guide TO 


By EVAN POWELL 


The American family has developed a 
keen taste for food with an “outdoor” 
flavor. It started with the charcoal 
grill, but charcoaling is time-consum- 
ing and messy. And charcoal, as a 
fuel, is expensive. 

That’s why the gas grill is becoming 
increasingly popular. It requires only 
a few minutes’ warmup time com- 
pared with at least a half hour for 
charcoal. There are no dirty ashes to 
empty, and it needs little mainte- 
nance; it’s even self-cleaning to a de- 
gree. Flexible temperature controls 
allow a gas grill to perform many 
cooking chores that a charcoal grill 
can’t do. And yes, the gas grill does 
give the food that outdoor flavor. 

What we often call a “charcoal” 
taste is really not that at all. Charcoal 
is odorless and tasteless. That distinc- 
tive flavor comes from juices and fats 
dripping onto the hot coals, then flar- 
ing, evaporating, and sending smoke 
back through the food. The charcoal is 
just an intense heat source. 

In a gas grill, permanent volcanic 
rock, sitting on an open grid directly 
over the gas burner, takes the place of 
the charcoal, converting the heat from 
the flame to radiant heat. Food drip- 
pings hit the hot rocks and the same 
process takes place that happens with 
a charcoal fire. With the same effect in 
flavor and aroma. 

Gas grills are in many ways superi- 
or to their charcoal cousins. But they 
are a lot more expensive. Are they 
worth it? If so, how do you choose—and 
use—one? Let me deal with the last 
question first. 


How to choose 


The grills that we selected for our 
tests are all portable units. They're 
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Tested by PS were these 10 grills. Grill in 
use is Warm Morning Broilmaster. Others 


(clockwise) are Arkla, Meco, Lazy Man, 
mounted on a wheeled cart, which also 
holds a tank of liquefied petroleum 
(LP) gas—the fuel source. Most are 
also available as —or can be converted 
to—'"post" models. These are station- 
ary units that are permanently con- 
nected to a natural-gas supply line. 
Design differences, features, and most 
other selection criteria are similar 
whether you're shopping for a porta- 
ble or stationary grill. Here are some 
points you should consider. 


Manes Ward, Bradley Char- Broil, 


Charmglow, Structo, Jacuzzi. Center grill 
is Sears. Falcon arrived too late for photo. 


Size. Most manufacturers make 
grills in a number of sizes. The size of 
your family and the number of guests 
you entertain should determine your 
choice. Smaller grills usually con- 
sume less fuel, but you won't enjoy a 
net saving if you must then prepare 
several batches of food. Grills with 
dual burners give two opportunities 
for fuel savings. First, you can use 
only one burner when cooking small 

Continued 
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, sacrifice 

F great flavor 
7 „toget 
low tar: 


"The first thing I expect from a cigarette is flavor. And 
satisfaction. Finding that in a low-tar smoke wasn t easy. 
"But then I tried Vantage. Frankly, I didn't even know 
Vantage was low in tar. Not until I looked at the numbers. 
"Thats because the taste was so remarkable it stood up 
to anything [d ever smoked. 

| "For me, switching to 

N Vantage was an easy move to 
make. I didn't have to sacrifice a thing: 


Peter Accetta 
New York City, New York 
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TI mg. “tar”, 0.8 mg. nicotine, av. per cigarette, FTC Report MAY 78. +> 


Vantage 


Warning: The Surgeon General Has Determined E. J Regular, Menthol and Vantage 1005. 
That Cigarette Smoking Is Dangerous to Your Health. |- 


Now! — 
A luxury “ 
leather 
attache that - 
expands 


[wo extra inches 


This attache is extraordinary. A top- 
quality, handcrafted status symbol of the 
finest genuine leather ... solid brass 
hinges ... twin combination locks ... five 
fitted, leather-trimmed legal size com- 
partments. 


Remarkably, this attache is even 
more practical than it 
is handsome and 
luxurious. 

What's more, it's an 
almost unbelievable — CK" 
bargain. About % the MEL 
price of leather attaches 
without the expanding | 
feature. 4 dn. | 


From Trim To Roomy 

Here, then, is a 
lightweight, sleek, 
easy-to-carry 334- 
inch wide case thats | 
perfect for your daily mas 
needs. A case that ex- © 
pands 50% in an instant to accom- 
modate everything from bulky files, litera- 
ture and samples to a clean shirt and a 
change of underwear. 

As Howard Rothschild, Sales Manager 
of Datafold Computer Forms, Inc., says, 
"The combination of versatility and ele- 
gance is unbeatable. And, | wouldn't have 
believed the interest and compliments it 
gets." 

For Bob Dickenson, Director of Market- 
ing, the Lehigh Press, "It's far more con- 
venient than anything I've ever owned. | 
could see spending $200 for a bag that 
expands even if it wasn't leather." 


Only $99.00 


' GENUINE 


11" LEATHER 


And you won't find 
one for under $200.00 


anywhere else. 


Our Double D dispatch case in Tra- 
ditional Tan calfskin leather is just $99.00 
plus $3.50 shipping and handling. And it 
comes to you on a 30-day No Risk Trial. 
Time to compare it with cases selling for 
twice the price in fine stores...to prove its 
exclusive usefullness . . . and to return it to 
us for a FULL. REFUND if 
you're not satisfied that 
! you got an unsurpassed 
'" value on exceptional 

quality buying by mail 
! from one of America's old- 
B est and largest mail mer- 
! chandisers. 


n CALL | 
À 800-621-5554 


IIl. Res. call 800-972-5858 


In operation 24 hours, 
7daysa week 


pees | To order with any 
* national credit card, 
simply call the toll free 
number above. If you 

prefer, send your check to Douglas 
Dunhill at the address below. (Illinois resi- 
dents please add the sales tax.) 

Look at your attache. Does it look as 
good as it should? Remember, the sooner 
you order the faster it'll get older—take on 
the patina that makes smooth grain 
leather like this look better and better. 


marae 


AFFORDRBLE QUA 


Dept. 49-2277 
Ten Douglas Dunhill Drive, Oak Forest, IL 60452 
© Douglas Dunhill inc. 1979 


Portable gas grills 
[Continued ] 


amounts; and second, you can bake or 
grill fatty foods over the unlighted 
burner, using the indirect heat from 
the lighted one. 

Overall quality. Our test grills are 
from the middle to upper range of the 
price spectrum and all are of good 
quality. The Jacuzzi, Warm Morning, 
and Falcon are the most expensive in 
the group. They are made of thicker 
castings, which gives them an extra 
sturdiness, and superior craftsman- 
ship shows up in their finish and de- 
tail. They also have more cast-iron 
parts, instead of steel. 

The Lazy Man isthe least expensive 
of those tested, yet it is very sturdy. 
Castings seem to be of high quality 
and parts fit together perfectly. 

Look carefully at bargain-priced 
grills. They are often unsteady and 
have poorly fitting parts. Insist on a 
hose and regulator with UL listing, 
and a cast-iron or stainless burner. 

Portability. Though they're on 
wheels, portable grills aren't terrific 
travelers. Low ground clearance 
makes it difficult to push them over 
grass or rough terrain, and top-heavi- 
ness makes them tipsy. If you'll need 
to move your grill frequently, consider 
one with large, heavy-duty wheels 
(like the Warm Morning we tested), 
one of solid construction (the Jacuzzi, 
for example), or one with two posts 
and four wheels (Structo). 

If you'll need to lift your grill often, 
you might want to select a relatively 
lightweight model. Of the full-size 
grills we tested, the Structo and Ward 
are the lightest. These units have 
lighter castings than the others and 
have rigid plastic bases instead of 
metal, but are sturdy, just the same. 

Cooking surfaces. Cooking grids are 
made either of cast iron, porcelain- 
coated cast iron (usually on more ex- 
pensive models), or chrome-plated 
steel wire. The wire grids are easiest 
to clean. But the cast-iron surfaces 
seem to sear the meat better. 

The racks on some of the grills can 
be raised or lowered to speed or slow 
the cooking. Many can be tilted, too, to 
direct the flow of drippings away from 
the fire. Cast-iron grids do this better 
than wire ones. Our Warm Morning 
and Jacuzzi were especially good. The 
Meco grill has exterior controls so that 
you can adjust the grid from the out- 
side. The Warm Morning has three 
separate grids that can be adjusted in- 
dividually. And instead of tilting, the 
grids on the Sears grill are arched in 
the center to allow the grease to drain 
to the sides; that works very well. 

Most grills are equipped with a 

Continued 


8 | POPULAR SCIENCE 


precious metals. 


There's a lot of treasure right under our feet. 
There's also a lot of garbage. 


And the problem with most metal detectors 
is that they're dumb. They can't tell treasure 
from trash. 

The new Techna metal detector is different. 
It has both a sensing system and a brain that 
can tell the difference between a foil gum 
wrapper and a coin — between a bottle cap and 
a diamond ring. 

The new breakthrough was made possible 
by the use of a “discriminator IC"—a com- 
puter-type integrated circuit that can compare 
the ferrous and non-ferrous relationships that 
distinguish treasure from trash. 

There are discriminator-type metal detec- 
tors now on the market, but they cost between 
$170 and $400. And no matter what price you 
pay, the detector is usually difficult to operate. 

The new Techna Discriminator represents 
several breakthroughs. First, it is inexpen- 
sive—only $69.95. Secondly, it uses a new 
(patent pending) phase compensation system 
of metal detection, whereas other discrimina- 
tors use either the off-resonance or inverse 
discrimination principle. 

This system utilizes a microprocessor circuit 
which replaces the conventional electronics, 
mode switch, and multiple tuners that added to 
the cost and weight of a discriminator unit. 

Finally, the Discriminator is very easy to 
operate and understand. You simply set it to 
sense treasure, trash, or both and it automati- 
cally tunes itself and starts operating. When- 
ever you scan treasure, a loud speaker will 
emit a sound and you start digging. 


DETECTORS ARE BIG BUSINESS 
Metal detectors are big business. When we 
investigated the field, we discovered an entire 
new sport—treasure hunting. Treasure clubs 
exist and conduct contests. There's a national 
magazine and an association, and hundreds 
of thousands of units are in use every day. 
Treasure hunting doesn't just mean looking 
for buried pirate chests. There's great interest 
now in discovering articles of historical signifi- 
cance such as old coins, military buttons, and 
old pistols. 
Long ago when people distrusted banks, 
they buried their valuables somewhere on 
their property. If they died suddenly or became 


Treasure 
ector 


A new computerized metal detector 
that actually selects treasure from trash 
may uncover America's long lost relics an 


TECHNOLOGY BREAKTHROUGH 


p 


senile, their treasures were lost forever. Many 
treasure hunters are now visiting ghost towns 
or going through older sections of cities look- 
ing for both historic and valuable articles. 


WORLD WAR II STARTED IT 
Metal detectors first saw extensive use 
during World War Il. Back then, they were 
called mine detectors and were used to un- 
cover enemy land mines. They were heavy, 
often weighing hundreds of pounds, and had 
to be carried on the backs of soldiers along 

with separate and heavy power supplies. 


The Techna Discriminator is light and easy to 
operate with only two controls to adjust. 


The new Techna Discriminator is light. It 
weighs only 212 pounds and is powered by two 
readily-available 9-volt batteries. As you glide 
the sensing head over the ground, the unit 
remains silent until it uncovers a precious 
metal or whatever type metal you are search- 
ing for. An electronic sound is emitted. Then 
just dig in the area of the sound. 

If you already own an expensive metal 
detector, you know that most of your "dis- 
coveries" turn out to be bottle caps or gum 
wrappers. With the Techna, you discover just 
what's worth digging up. While others are dig- 
ging up bottle caps, you're covering more 
ground faster and are more likely to discover 
something worthwhile. 


BREAKTHROUGH PRICE 
The fully computerized Techna Discrimina- 
tor is available from JS&A for only $69.95 
complete with batteries and all components. 
We suggest you order one just to try it out. Try 
it in your back yard. Take it to a sandy beach 


eee 


P 


The new breakthrough in metal detectors 
makes finding treasure much easier. 


where many coins and jewelry are lost. See 
how the system can tell the difference 
between treasure and trash, and then after 
you have discovered the fun of treasure hunt- 
ing and how advanced this new product really 
is, decide whether or not you wish to keep it. 

If you feel the Techna Discriminator does 
not meet all your expectations for any reason, 
we will gladly accept the return of your unit 
within our 30 day trial period and even refund 
your $3.50 postage and handling. If you 
decide to keep your unit, you will own the 
worlds most advanced metal detector. No 
competitive model even comes close. 

Techna is America's largest manufacturer 
of metal detectors in the United States, and 
JS&A is America's largest single source of 
space-age products- further assurance that 
your modest investment is well protected. 

Each Techna detector is backed by a solid 
one-year parts and labor limited warranty. We 
doubt if you'll ever have a problem with the unit 
because of its solid-state construction, but if 
service is ever indeed required, Techna's ser- 
vice-by-mail center will fix your unit and have it 
back to you quickly. 

To order your Techna Discriminator detec- 
tor, send your check for $69.95 plus $3.50 for 
postage and handling (Illinois residents please 
add 5% sales tax) to the address shown below. 
Credit card buyers may call our toll-free 
number below. We will promptly send you your 
Techna detector with batteries, 90-day limited 
warranty, and instructions. 

Why not join the legion of treasure hunters 
worldwide with the world's most advanced 
space-age metal detector. Order the Techna 
Discriminator metal detector at no obligation, 
today. 


NATIONAL 
SALES 
GROUP 


Dept. PS One JS&A Plaza 
Northbrook, Ill. 0062 (312) 564-7000 
Call TOLL-FREE ........ 800 323-6400 
In Illinois Call.......... (312) 564-7000 

(© JS&A Group, Inc.,1978 


Rotisserie, shown here on Charmglow, is 
most popular grill accessory. Rotary mo- 
tion bastes meat in its own juices. It's an 
option with many grills for $25-$35. 
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Accessibility of fuel container and shut-off 
valve may influence choice of grill; filled 
tank weighs 40 Ibs. Lazy Man (left), Warm 
Morning (right), and Falcon (not shown) 
were handiest of those tested. 
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rotisserie motor. It's $30 ($42 with own 
motor). Some grills offer only non-motor- 
ized kebab attachment. 
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Gas valve on Structo grill is mounted on 
convenient console, though tank is squir- 
reled under grill. Small pushbutton on 
front of console is piezoelectric ignition, a 
handy feature available on some grills. 
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VALVE 


x C E / 
ui E 
id w 


To detect gas leaks on new grill, mix liq- 
uid dishwashing detergent one-to-one 
with water. Open gas valve and brush so- 
lution on joints of all gas-carrying compo- 
nents and fittings. Watch for telltale bub- 
bles that indicate leaks. When fuel tank is 
changed, always check POL fittings (see 
text) and external connections this way. 


Venturi tube of burner must be seated 
properly for safe operation. Check before 
lighting burner, especially after grill is 
moved. Inspection port is provided in post. 


Portable gas grills 
[Continued] 


high-level cooking shelf as well as the 
primary grid. With the lid open, you 
can keep food warm there while cook- 
ing more below; with the lid closed, 
it's convenient for baking potatoes. 

Ignition. Several of the grills we 
tested have electronic ignition. The 
Charmglow has a battery-operated 
capacitator-discharge pushbutton ig- 
nition. Of the electronic ignitions, it 
was the easiest to use. The others, all 
piezoelectric starters, required a 
harder push or twist to generate a 
spark, but all worked well. 

Handle location. That may seem 
trivial, but when you open the lid a 
rush of heat can hit you in the face, 
and the fire can flare up at you. Witha 
small handle in the middle of the lid, 
it’s difficult to stay out of the way. A 
side-mounted handle is safer. 

Connections. The coupling that con- 
nects the fuel tank to the gas line is 
called a POL fitting. On some, this is a 
brass-to-brass connection, and you'll 
need a wrench whenever you remove 
or connect the tank. A more conve- 
nient design, called a “soft” POL, can 
be connected by hand. Our buyer's- 
guide table tells which grills have the 
“soft” POL fitting. Some grills also 
have short hoses that can’t drag on the 
ground and collect hazardous debris. 
This is a good safety feature. 


Setting up and cooking 


A screwdriver and wrenches are the 
only tools you need to assemble most 
grills, but there is a wide variation in 
the time and effort required. The 
Warm Morning, for example, came al- 
most fully assembled. At the other ex- 
treme were the Ward and Arkla mod- 
els. Still, assembly of both of these 
units went smoothly. The rest were 
scattered between. Some had instruc- 
tions that left much to be desired. 

The experienced charcoal chef will 
have little trouble adapting to a gas 
grill. The cooking process is faster, but 
otherwise similar. Most cooking can 
be done with the lid closed. I found 
that this made temperatures more 
consistent and seemed to intensify the 
outdoor flavor. 

I was surprised at the versatility of 
the grills. It is indeed possible to pre- 
pare entire meals on them. Since you 
have the grill heated anyway, that’s 
more energy-efficient than preparing 
part of the meal in the kitchen, espe- 
cially when the air conditioner is on. 


Care, fuel supply, safety 
Most manufacturers recommend 
that you run the grill on high heat 
with the lid closed for about 10 
Continued 


Checking your heart rate is 
now as easy as grasping a glass of 
orange juice, thanks to the remark- 
able Insta-Pulse™ heart rate 
monitor from Biosig, Inc. 

When held in your hands, it 
reads your heart rate function from 
the tiny electrical impulses in your 
finger tips. Insta-Pulse works on the 
same principle as a hospital elec- 
trocardiograph (EKG). Yet it weighs 
a mere 10 ounces, measures 11” X 
1%” and is fully portable. It runs for 
up to one full year (over 100,000 
readings) on a single 9-volt battery. 


No waiting required. 

Once Insta-Pulse is in your 
hands, its microcomputer chip 
begins to monitor every heart 
muscle contraction. And instan- 
taneously translates that into heart- 
beats per minute—showing it with 
a bright, always changing LED 
display. 


(Flash) Z1 15 (beats per 
minute)... 

(Flash) £1 13 (beats per 
minute)... 

(Flash) Z1 = (beats per 
minute)... and so on. 


As long as its nickel hand grips 
are between your fingers, 
pulse data continues; put 
Insta-Pulse down, and it 
turns itself off auto- 
matically. 


pube i 
m. | 


f 


Watch both heartbeats 
and heart rate patterns. 

Youre free to monitor your 
heart rate anywhere with Insta- 
Pulse. During a workout or after 
one. At home, at the gym or on 
the track. 

Instantly, you will see how the 
most critical organ of your body 
responds to exertion. And how long 
it takes to return to its normal 
at-rest rate. 

This picture of your heart recov- 
ering from activity is something you 
can never get with conventional 
pulse readings. 

In seconds you can also see 
the effects of psychological stress, 
overeating, alcohol, caffeine and 
cigarettes. You'll learn just how 
valuable to your heart a short nap 
can be. Or check the benefits of a 
morning's meditation. Here, too, 
is an excellent tool for use in bio- 
feedback work; with practice, you 
can actually develop the ability to 
alter your heart rate—at will. 


Not a toy. Not a toy’s price. 
The cost of Insta-Pulse through 
The Sharper Image is $149.00. It's 
not the only heart rate monitor 
available to you for about 
that price. However, E 
others WT 


BEAT OF YOUR HEART. 


with their cumbersome clips and 
wires do not provide the accuracy 
of Insta-Pulse, the world's first 
instant heart rate monitor. 

And it's shock resistant as well. 
Insta-Pulse contains no moving 
parts, is 100% solid state and its 
circuitry is shielded from damage 
by a thick, clear lucite shell. A 
hand lanyard provides additional 
security. The battery is included. 

Insta-Pulse comes with a ninety- 
day warranty from its manufac- 
turer, and the Sharper Image's own 
guarantee of satisfaction: if you are 
not completely delighted with it, 
send it back within two weeks for 
a full refund. 

Order an Insta-Pulse now, and 
watch your heart function as you 
never could before. 


ORDER TOLL-FREE 

Credit card holders may use 
our toll-free ordering number, 
below. Or send check for $149.00 
plus $2.50 delivery. Add 
$8.94 tax in California. 


(800) 227-3436 


In California 
(BOO) 622-0733 


THE SHARPER IMAGE 


260 California St., Dept. IP- 051 
San Francisco, CA 94111 


(415) 788-4747 
© 1979 The Sharper Image 


IMPORTED CANADIAN WHISKY - A BLEN 


Right to the finish, its Canadian spirit stands 
out from the ordinary. What keeps the 
flavor coming? Super lightness. Superb 
taste. If that's where you'd like to head, set 
your course for Lord Calvert Canadian. 
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Portable gas grills 
[Continued ] 


minutes after each use. This burns 
drippings from the grid and rocks. 

When residue begins to build up, 
you can clean the grill pyrolytically by 
covering about three-quarters of the 
grid area with heavy-duty foil, then 
running the burner on high for 15 to 
20 minutes with the lid closed. 

About once a year, you should clean 
internal parts that come in contact 
with food and drippings. Use a mild 
solution of detergent and water. Use a 
toothpick or other soft object to clean 
the gas ports of the burner to avoid 
enlarging the openings. If you turn 
the rocks regularly, they probably 
won't need washing. 

Wash the grill's exterior with deter- 
gent and water occasionally. Cast- 
aluminum grills should be coated 
with cooking oil after washing. 
Scratches or peeling paint can be 
touched up with a recommended high- 
temperature paint. 

The regulator on an LP tank main- 
tains a constant gas flow until the 
tank runs out—without warning. If 
that happens in the middle of your 
barbecue, it's inconvenient at best. 
One solution is to have a spare filled 
cylinder on hand. A cylinder costs 
about $30. For about the same price, 
you can buy a tank gauge. 

You can determine your fuel level 
by pouring a small amount of warm 
water down one side of the tank. Us- 
ing your hand, you can feel the 
warmth down to the level of the liq- 
uid. Below that, it will be cold. Don't 
try this on a full tank, and use only a 
little hot water; too much could cause 
the pressure-relief valve to vent. 

Perhaps the most accurate method 
of determining your fuel supply is to 
weigh the tank. An empty tank 
weighs about 20 pounds; a full one, 
about 40. Each pound of LP gas con- 
tains about 21,560 Btu. If your grill's 
burner is rated at 30,000 Btu per 
hour, every pound of gas will give you 
about 43 minutes' burning time at the 
high setting, and about twice that on 
medium. 

In our area, we paid $3.79 for 20 
pounds of LP gas. In some areas it 
costs twice that. Still, that's only a 
fraction of what you'd pay for the 
equivalent amount of charcoal. 

All LP tanks have relief valves that 
open when pressure is higher than the 
normal 200 psi. A freshly filled tank 
will commonly vent on a warm day. 
Because of possible venting, a tank 
should never be taken inside your 
home, into a storage shed, in the pas- 
senger compartment of a car, or into 
any poorly ventilated area. If you in- 
sist on storing the grill inside, discon- 


nect the tank and leave it outside. But 
it’s usually more convenient to leave 
the whole grill outside or under an 
overhang. Most manufacturers pro- 
vide vinyl covers to protect the 
housing. 

Most important: Read your owner's 
manual thoroughly and observe all 
the safety precautions in it. 


Should you buy one? 


A gas grill is a convenient way to 
prepare food with that popular out- 
door flavor. But isit worth the money? 
The answer depends on a number of 
factors. If you're only interested in the 
economics of the purchase (i.e., will 
the money you save in charcoal soon 
pay for your investment?), the answer 
is "probably no." 

But there are other factors you 
should consider. First, gas grills are 
avallable at a wide range of prices, as 
you can see from our table. If you'll 


only use a grill infrequently, paying 
$400 for one would probably seem ex- 
travagant. But quality models from 
reputable manufacturers are some- 
times available at discount. A small, 
simple, but well-made grill for $100 
might be a reasonable purchase for 
the sometime user. 

Second, since a gas grill is so much 
more convenient than a charcoal cook- 
er, most owners find themselves cook- 
ing out a lot more, once they buy one. 
In many homes, the gas grill is used 
almost as much as the kitchen range. 
Then even a $400 price tag can seem 
reasonable. Gas-grill owners often use 
the grill in winter, when they 
wouldn't think of trying to cook out 
over charcoal. So if you enjoy cooking 
out, but don't do it much because of 
the time and mess, a gas grill would 
probably be a welcome addition to 
your household. I know I wouldn't 
want to part with mine. 


PS BUYER'S GUIDE TO GAS GRILLS 


Manufacturer, Price (5) Grid size (sq. Burner Warranty Shipping Comments 
model tested (range in.) (range rating (Btu) (unit/hurner) weight (Ibs.) 
avail.) avail.) (no., material) wiempty tank 
Arkla Embermatic GRBAQ — | 280. 355 | 40.000 1/3 yr. | | Piezo igniter; click 


Arkla Industries (110-430) | (272-355) 

Box 534 

Evansville IN 47704 

Char-Broil 6612060MT 278. 308 30,000 
WC. Bradley Enterprises. Inc.| (178-366) (263-423) 

144? Belfast Ave. 

Columbus GA 31904 

Charmgiow 3230 320. | 4l 34,000 
Charmgiow Products. (160-319) (168-461) 

Box 127 

Bristol WI 53104 

Falcon 5200ALP/0085 410. 375 34,000 
Falcon (156-410) (247-750) 

Div. of Burd. Inc. 

Box 10548 

Dallas TX 75207 

Jacuzzi 4020 399 454 40.000 


Jacuzzi Bros. Inc (314-399) (340-454) 


11511 New Berton Hwy 
Little Rock AR 72203 


Lazy Man 500 170 21.000 


255 
Chicago Combustion Corp. | (125-924) (266-1056) 
515 Hardwick St. 
Box 377 
Belvidere NI 07823 
Meco 7048 | 28,000 


Metals Engineering Corp. 
Box 3005 

Greeneville TN 37743 
Sears 

23597 & 22292 cart 
Sears, Roebuck and Co. 
Sears Tower 

Chicago !L 60584 


40.000 


i 
40. | 35 
- (205-345) 


(Dual, stainless) (5 yr 


(Dual, stainless) 


(Dual, staintess) 


(Dual, iron alloy) 


(Dual, iron/nickel) 


(Single, stainless) 


(Single, stainless) 


(Dual, stainless} 


settings on burner: 


on housing! very good cookbook 


Piezo igniter: 
front-mount handie: 
tall post: short hose: 
“soft” POL 


Electronic ignition: 
single control dial: 
excellent cookbook: no 
temp. indicator 


Cast V-type grids. 
square tubular steel 
cart, wide wheels: no 
temp. indicator: 
shish-kebab option 


Very sturdy 
construction: 5-inch 
square post; dual 
side handles 


“Soft” POL: short 
hese: good tank-valve 
access: dual grease 
catchers: no temp. 
indicator 

à grid-adjusting 
knobs; front-mount 
handle. porcelain- 
over-steel housing 
135 3-side redwood shelf. 
dual side handles, 
shish-kebab option: 2 
grid sets (arched cast 
iron and steel wire} 
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Structo 410 40,000 82.5 Front-mounted 

7976 (128-354) 1235-490) (Dual. stainless) controls; dual-post 
Structo Div. supports; piezo 
King-Seeley Thermos Co. igniter: 4-wheel cart 
Freeport IL 6103? w/brake 


Montgomery Ward 10273 30.000 
Montgomery Ward 
20N Montgomery Ward Plaza 


Chicago IL 6067] 


Warm Morning &-3TX-PL 
Locke Stove Co. 

114 West Lith St. 
Kansas City MO 64105 


310 
(235-410) 


526 40,000 
(315-1009) | (Dual, 


iDual, stainless) 


cast iron] 


No temp indicator. 
lightweight; dual side 
handles, "soft" POL 


Very sturdy: good 
tank access: 
porcelain cast grids: 
adjustable lid 
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Table lists specifications for grills we tested, and price range and grid sizes (in parentheses) of other grills made by same manufacturer. Prices 
are suggested retail and may be discounted in some areas, especially during off-season. 
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bubbles exist in a thin layer of garnet, en- 
closed by a pair of coils that generate a 
magnetic field. This field is changed to 
shunt the bubbles around the garnet film 
as desired. Now Bobeck and his col- 
leagues are replacing the coil drive with 
ultra-thin conducting layers that not only 
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Magnetic-bubble advances 


The three photos on this page reflect the 
steady advance in magnetic-bubble tech- 
nology since | first reported on what was 
then still a laboratory curiosity almost a 
decade ago [PS, Feb. '70]. The bubbles, 
which are actually tiny cylindrical regions 
of magnetization that can be electronical- 
ly manipulated, intrigued early experi- 
menters with their unusual capabilities for 
both memory and control devices in infor- 
mation processing. The presence or ab- 
sence of a bubble at a given spot can rep- 
resent the "one" or "zero" in the binary 
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language used by digital equipment. To- 
day, magnetic-bubble memories are used 
to store recorded telephone messages in 
the Bell System. Eventually, their devel- 
opers believe, bubble devices will be used 
in computers and microprocessors, com- 
plex switching systems, and such con- 
sumer products as pocket calculators. 

In the photo at right, the principal pio- 
neer of magnetic-bubble technology, An- 
drew H. Bobeck of Bell Labs, is making 
adjustments on a bubble chip. Last March, 
he announced a new era that will make 
bubble memories faster, cheaper, and 
more compact. In today's devices, the 


reduce the size of the device by one-third 


but also move the bubbles ten times 


faster. The improvements can yield a four- 
fold increase in memory density over 
present devices. 

The two large photos show recent 
progress at IBM, Bell's principal scientific 
rival in this field. A working, experimental 
memory device (left) built at the Thomas 
J. Watson Research Center uses, IBM 
claims, bubbles much smaller than oth- 
ers—only one micron (1/25,000 inch) in di- 
ameter, compared to three- and two-mi- 
cron bubbles in conventional devices. The 
bubbles are formed at the nucleator, and 
move along the major loop to one of the 
transfer gates for storage in the sawtooth- 
shape pathways. When the information 
carried by the bubbles is to be read out, 
they are moved back into the major 
loop to the bubble-decoding station. 


In a parallel development, scientists at 
the IBM Research Laboratory in San Jose, 
Calif., have built and tested a device that 
can improve information storage density 
four times over that of currently used bub- 
ble memories, in part by using two dis- 
tinct types of bubbles. The device, a por- 
tion of which is shown in the lower pho- 
to, stores 15,000 bubbles at a density of 22 
million bubbles per square inch. 


Pollen alert 


Some 10 percent of the Swedish populace 
suffers from allergies that are triggered by 
pollen. If they had advance warning of the 
onset of pollen clouds, they could manage 
some kind of evasive action. So an early- 
warning system for pollen is being devel- 
oped at the Swedish Meteorological and 
Hydrological Institute. It will rely heavily 
on computers, and will incorporate eight 
existing pollen-measuring stations. 
Continued 
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Lights, 9 mg. "tar", 0 .8 mg. nicotine; Lights 100's, 9 mg. i S 

"tat", 0 .9 mg. nicotine av. per cigarette by FTC method. | TE 
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Warning: The Surgeon General Has Determined sE 
That Cigarette Smoking Is Dangerous to Your Health. tbe ‘in i 
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Extra Burley tobacco fortifies the flavor. 


Finally! Genuine tobacco flavor in a low ‘tar'cigarette...plus Double Gift Coupons. 


For free Gift Catalog. Call toll-free: (1-800) 626-5510. (Ky. residents call toll-free: (1-800) 752-6010.) 


* PUBLIC SALE 
HEAVY DUTY 
SHOP TOOLS 
at Unbelievable 
Low Prices!!! 


Includes FREE DELIVERY ! | 


29 PC. DRILL BIT SET 


YOUR 
COST 


$1900 


COMP. VALUE 
$42.50 


WHEN ORDERING: 
Specify 'SS' for Straight Shanks 


Specify 'CD' for Cut Down Shanks 
Sizes 1/16"-1/2" Graduated by 64ths © Includes Heavy Duty Metal 


index as Shown . Ln in asia or V4" Cut Down Shanks 


| $3900 


COMP. VALUE 
$119.00 


> 
Full 360° Swivel * Solid Casting for Greater gia oh * Ra- 
| mom 4" Hardened Steal Jaws * Grips 5'2", Opens 6" 
traight Line Pull for Long Spindle Lite 
. HEAVY DUTY 
1/2 H.P. BENCH GRINDER 


YOUR 
COST 


$5900 


COMP. VALUE 
$129.00 


1/2 H.P Al Bal Bearing. 110 Volt, 3450 RPM, Single Phase 
Motor + Precision Balanced 3/4" x6" Wheels * Spark Deflector 
and Rear Dust Ejectors * Quick Mounting Eyeshields * Fully 
Adjustable Tool Rests * Removable Wheel Guards to Convert 
to Buffer or Polisher 


MOHAWK 112 TON FLOOR JACK 


Advanced Hydraulic Design * 360° Swivel 
Rear Wheels * 24'^" Long Jack 
Raises to 15's" Open Height 
Tested to 20% Above 
Rated Capacity 


12551 SATICOY STREET — DEPT. 157 
North Hollywood, California 91605 


State Zip 


Telephone Number 


MasterCha 
I Phone 1(8 21-4411, De 
iin Colom Pal 1(213)55 
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Pacific Freight & Salvage Co. 1 
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Science newsfront 
[Continued ] 


Heliostat for solar plant 


Last month we ran a picture of the Depart- 
ment of Energy's solar test facility at San- 
dia Laboratories in Albuquerque, N.M., 
showing a receiver being bombarded 
with solar radiation focused on it by a field 
of sun-tracking mirrors, or heliostats 
(“Solar Power Tower Works"']. For the last 
few months, this heliostat has been under 
test at the same facility. It was designed 
and constructed by Westinghouse Corpo- 
ration's advanced-energy-systems  divi- 
sion and is proposed for a central solar 
power plant in which as many as 5000 
such mirrors would be aimed at a central 
tower on a 300-acre site. The photo shows 
the 12-by-36-foot mirrors getting final ad- 
justments before being sent to Sandia. 


Bacterial lodestones 


How do animals orient themselves and 
navigate, sometimes over enormous dis- 
tances? That question has tantalized in- 
vestigators for centuries, and still poses 
some of the most baffling puzzles of ani- 
mal behavior. For a long time, biologists 
have suspected that some animals, at 
least, possess the means to orient them- 
selves using the Earth's magnetic field, 
but the proof remained elusive, and the 
mechanism, if any, unknown. 

Now, for the first time, "the orientation 
of an organism in the Earth's magnetic 
field has been shown to occur via an inter- 
nal compass made of a permanent mag- 
netic material." !!! The words are those of 
Richard B. Frankel of MIT. And the organ- 
isms: several species of microscopic bac- 
teria found in both fresh and salt water in 
North America. Dr. Frankel and Dr. Rich- 
ard P. Blakemore of the University of New 
Hampshire, working with funds provided 
by the National Science Foundation, 
found that the bacteria always swim 
north, and wondered how the creatures 
could find magnetic north unerringly. 
Chemical analysis showed that the crea- 
tures contained 10 times the amount of 
iron normally found in bacteria; further 
analysis revealed that the iron was 
present as magnetite—a permanent-mag- 


net material at room temperature. And 
when the scientists took electron-micro- 
scope pictures of a bacterium, they found 
a line of from 22 to 25 particles of magne- 
tite, each about 0.05 micron long, 
stretched along the organism's longitudi- 
nal axis, like a string of beads. 

Dr. Frankel's comment on this amazing 
result: “Only magnetite particles of a defi- 
nite size—approximately 0.05 micron— 
have the appropriate magnetic properties 
to make a good compass, and this is the 
size we find. The compass has a fixed ori- 
entation, with the north-seeking pole at 
the opposite end from the flagellum, the 
organism's driving mechanism. That's 
why they swim north." 

Do higher animals have magnetic sense 
organs? No one knows yet, says Dr. Fran- 
kel, but he points out that within the past 
year, other researchers have found mag- 
netite in the heads of pigeons and in the 
abdomens of bees. 


Crying over onions 


Research at the University of Missouri-St. 
Louis suggests that the stuff that makes 
you cry when slicing onions is an organic 
compound of sulfur that forms sulfuric 
acid when dissolved in water. Thus the 
rightness of the old folk prescription for 
dismembering onions—do it under water. 
That way, the sulfuric acid is manufac- 
tured in a basin instead of in your eyes. 


U.S.-USSR space study 


Now there's another joint American- 
Russian space program—but this one is 
ground-based. For the first time, Soviet 
and NASA life scientists will cooperate to 
study how the weightlessness of space 
flight affects human physiology. That 
condition will be simulated on Earth by 
total bed rest, a technique that has proved 
valid in the past. 

The study calls for two identical experi- 
ments, each with 10 volunteers aged 35 to 
40. Each experiment will last five weeks, 
with one week of bed rest. The subjects 
will undergo various tests, including 
stress tests of the cardiovascular system. 
The first experiment was scheduled to 
begin at the Institute of Biomedical Prob- 
lems in Moscow in mid-May; the second 
at NASA's Ames Research Center in mid- 
July. Russian and American scientists will 
change places during the tests. Co-chair- 
men of the project are Dr. N. N. Gurovsky 
of the USSR Ministry of Health and Dr. 
Gerald Soffen, NASA Director of Life 
Sciences. 


Unpleasant find on sea floor 


What's one inch thick, eight-and-a-half 
feet long, and pink all over with a bright 
red crown? It's a giant sea worm, that's 
what. It lives in a strange clime of hot- 
water vents 8000 feet down on the sea 
floor. One specimen was obtained by sci- 
entists aboard the deep-diving submers- 
ible Alvin and taken to the Smithsonian 
Institution for study by the Division of 
Worms. Gs) 


"THE ARMY DOESN'T MAKE IT 
EASY TO GET AN EDUCATION. 
JUST INEXPENSIVE" 


E-5 Marshall Woods, 
Fort Bragg, N.C. 


If you can accept the idea 
that being a student must 
come second to being a 
soldier, the Army's a great 
place to start a ya 
education. 


^ ad 


FINANCIAL AID 
We help you a lot. If you 
can fit school into your | ET om 
off-duty eii e J)T usually withinanhour’sdrive. need people.We are people. 


Army will pay up to E " PAY& BENEFITS So share the pride that 
75% of the tuition for * 4 Starting pay is comes from serving your 
approved P ,morethan country. Contact your local 
courses. 2*5 » M rm $410a Army Representative. 
We'll also 7 2 $ month, Look in the Yellow Pages 
help you accumulate Vy) before under “Recruiting.” 

up to $8100 in the Vet- p^ deduc- | 

erans' Educational tions. 

Assistance Program. 

Which will help you v 

pay for school lateron. = à; 


OFFDUTY a UO 4 
Most Army; postshaveexcel- Plus room, board, and 
| | lent sports health care. And as much | 
EZ facilities, as 30 days paid vacation. ea 
| F theaters, Even your first year. l 
B and librar- PEOPLE 
Aiestoenjoy There’snomilitaryhard- $ 
off-duty. ware to replace the human — 
And there heart, no computer to 


w 1S a ma- out-think the JOIN THE PEOPLE 
orcs — mand We WHO'VE JOINED THE ARMY. 


In N Call 800-243-5614 


Panoramic Vista View windshield. 
f ‘(hm >) | Optional 
j Driver's 


Door for 
convenience 


Abundant storage and safety. 


inside and out. 


Vacubond'" 
steel frame 
sidewall 
construction 
for strength 
and a quiet ride. 


Set the Pace with 
these features and 
more. Now at your 
Pace Arrow Dealer! 


PACE A UU" 
| BY FLEETWOOD., 
For more information write: Fleetwood—Pace Arrow » Dept. M79, PO. Box 7683, Uem CA 92523 


TA" x 4" required! 


silent A marvelous opportunity to acquire an early 
model Stirling Cycle Engine and acquaint 
Safe yourself with little known facts about a prod- 
uct of the past that may well hold promise 
for the future. 
a The average person has never heard of the 
L 3 Stirling engine, so the sight of one quietly 
uU running with heat as its only fuel will at first 
amaze them and then excite their imagina- 
tion. This is the first in a family of six differ- 
ent desk-top model hot air engines to be 
issued during the next three years. 


Experimenters e Hobbyists' Power Source 
Su Students e Collectors e Model Engineers 
STIRLING E 


JENGINES: " v An easily read, lavishly illustrated, 128- 

* page book accompanies each engine or 
may be purchased separately. This pub- 
lication, the first of its kind, takes the 
reader on a 160-year tour through the 
world of Stirling Cycle Engines. Illus- 
RUE REEL trations include the Stirling, Roper, 
SPEE DS TO 1000 RPM Heinrici and the amazing new Stirling- 
BUILT-IN ALCOHOL BURNER powered Ford Torino! 


The Amazing Hot E 
Stirling eyele Ai r ngine 
p i ; Heat is the only fuel 


Fully 
Tested 


Solar Engines « 2937 W. INDIAN SCHOOL RD., PHOENIX, AZ 85017 U.S.A. (602) 274-3541 


d 


| PS Please send me: Engine and Book @ $36.00...$9 
Enclosed. : 
[] Check O Money Order — —  — Book (separately) @$ 5.50...$ 
Charge My: ( Domestic shipments sent postpaid. 


International (airmail) please 


American Express [] VISA $11.00 for Engine; $2.00 for Book only.) TOTAL Same 


Diners (_] Master Charge 


SIGNATURE 


INTERBANK NO. ——— — 
NAME (PLEASE PRINT) 


CARD NO. 


ADDRESS 
EXPIRATION DATE CITY STATE ZIP 
L — —— CREDIT CARD BUYERS DIAL: (800) 528-6048 ——— — — — — —- 
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Ball-point pen uses 
erasable ink 


When you have only one copy of an 
important form to fill out, do you in- 
variably make a mistake—in ink? 

I seem to. But lately those mistakes 
haven’t mattered much. I’ve been us- 
ing the new Eraser Mate pen from Pa- 
per Mate—a ball-point pen with eras- 
able ink. If erased immediately, the 
ink comes off easily and cleanly. (The 
pen has its own eraser, but any will do 
the job.) After several days the ink be- 
comes permanent. 

The special ink is formulated with 
rubber. “Anyone who has used rubber 
cement knows that it can be easily 
rubbed from paper,” says Henry Pep- 
er, group manager for Paper Mate re- 
search and development. “It didn’t 
take us long to come up with an ink 
that has similar properties.” 

Getting the viscous ink to flow out 
of the pen was more difficult. The so- 
lution: a cartridge pressurized with 
nitrogen gas. Since pressure, not 
gravity, makes the ink flow, the pen 
will even write upside down. 

The Eraser Mate has a suggested 
retail price of $1.69. Refills (with new 
eraser) in blue, black, or red are 
$1.19.—V. Elaine Smay 


Yech! Erasable ink used in new pen is 100 
times thicker than conventional ball-point 
ink. It was inspired by rubber cement. 


Portable refrigeration 
breakthrou 


New Solid State Refrigeration Modules no 
bigger than your watch, have More Cooling 
Power than a 101b. Block of Ice. 


Your ice chest is bulky, awkward to carry, 
messy and inefficient at keeping its contents 
cold. You have to buy ice every day, ifyou can 
find it, throw away the spoiled soggy food 
and drain off the water repeatedly. 

Conventional portable refrigerators are 
either too heavy, too noisy, drain your bat- 
tery too quickly or need to be kept level. 

These problems and inconveniences have 
finally been resolved in one totally new pro- 
duct - the Koolatron 12 volt portable elec- 
tronic refrigerator. We believe the Koolatron 
portable represents such adramaticadvance 
in refrigeration for recreational use that all 
existing methods are now outmoded. 


USES AEROSPACE 
REFRIGERATION MODULES 

The Koolatron portable cools your food 
electronically with solid state thermoelectric 
refrigeration modules. These same powerful 
modules are used by military and aerospace 
scientists to cool critical components in rock- 
ets and satellites. They use thermoelectric 
cooling because of its absolute reliability, 
insensitivity to motion or level, small size & 
weight and minimal battery drain. 


WHY IS THE KOOLATRON PORTABLE 
SO MUCH BETTER THAN AN ICE CHEST? 

An ice chest maintains an air temperature 
of 50-60 deg. F. Meat and milk spoil rapidly 
at temperatures above 50 deg. F. which is 
why the top of your meat will go bad even 
when it is sitting on ice. Koolatron portables 
maintain normal home refrigeration temper- 
atures of 40-45 deg. F. even in 95 deg. F. 
weather. | 


Two of these miniaturized thermoelectric mod- 
ules replace all the bulky complex piping coils, 
compressors and motors in conventional portable 
refrigerators. The modules pump heat from your 
food into efficient heat sinks where it is dissipated 
by a quiet fan. They operate on a principal called 
the “Peltier Effect" - passing electricity through the 
junction of dissimilar metals causes heat to flow 
away from the junction. 


BOATING, FISHING, CAMPING, HUNTING 

Fits into virtually any boat, van or camper. 
Carry it on the back seat during cartrips. Ideal 
for fishing and hunting - bring your catch 


back home fresh (a few loads of fish fillets ¢ 
could pay for your portable). Use it for gro- 


cery shopping, medicines, carrying film, 


salesmen's samples. Take it to the drive-in *. 


movies, auto races and other sporting 
events. With an inexpensive battery charger 


you can use your Koolatron asa — 
bar fridge all winter and a patio — 
fridge in the summer. Run it in 
your motel room at night and en- 
joy a midnight snack whenever 
you feel like it. We have customers 
using our portables on construction h 
sites, in workboats, laboratories and even 
in locker rooms for a "cold one" after 

the game. 


THE ULTIMATE 
PORTABLE REFRIGERATOR 

It weighs less than most coolers with a 
block of ice but holds over 40 pop cans 
or 40 Ibs. of food in its large 36 qt. capacity. 
Plug it in a lighter socket in your car, boat 
or van or operate it from a 12 voit battery 
charger plugged into 110 volts. Cold con- 
tents will stay cold overnight with unit off. 
Draws a maximum of 4 amps., averages 
about 2 amps. at 70 deg. F. with the ther- 
mostat on. Keeps your food cold and dry. 
Exteriordimensions are 21"Lx16" Wx16"H. 
Interior dimensions are 16"L x 11-1/2"W 
x 12"H. 


BUILT-IN QUALITY AND DURABILITY 

The rugged "ABS" case is filled with the best 
insulation available — rigid urethane foam. It 
has a “150 Ib. test" handle and non-rusting 
polypropylene hinge and latches, with stain- 
less steel fasteners. The exterior is harvest 
gold with a white interior and has 4 non-slip 
rubber feet. Your portable comes with a 9 ft. 
detachable cord which plugs into your ciga- 
rette lighter. It also has terminals for attaching 
wires directly from a battery or fuse panel. 
The same terminals are used for your battery 
charger clips when operating from a charger. 
A reverse polarity warning light & buzzer are 
included. The Koolatron was designed so 
that the fan motor can be replaced by you 
with only a screwdriver. No other service 
should ever be required except for physical 
damage which can be repaired at our depots 
in Batavia, N.Y., or Barrie, Ontario. 


GUARANTEE. 21-DAY MONEY-BACK 
TRIAL PERIOD 

Your Koolatron comes with a written 

= 1 year guarantee plus 

complete instructions 
and helpful informa- 
tion about batteries 
and chargers. If for 
any reason you are 
not totally satisfied, 
return it for a prompt 
refund in full. 


BUY NOW AT OUR 
NEW LOW PRICE 
Good news. Our in- 
creased sales have 
overcome mounting 
material costs. So for 
now we can passona 


makes 


The Koolatron por- 
table keeps 40 IDs. 
of food at house- 
hold refrigeration 
temperature but weighs 
only 15ibs. Only 21" x 
16" x 16" ext. Model FIA 
shown. 


saving of $10.00 per unit. Formerly $169.00. 
Now $159.00 + $7.00 handling and shipping 
(8179.00 in Canada). 
ADJUSTABLE THERMOSTAT OPTION 
For an additional S10.00 you can order 
the Koolatron portable with an adjustable 
thermostat in place of the standard fixed 
temperature thermostat - order Model F1A. 


PAYS FOR ITSELF 
Ifyou are regularly using ice, your Koolatron 
portable will pay for itself with the money 
you Save on ice, spoiled food, restaurant bills 
and the gasoline used looking for ice. 
Don't Waste Another Dollar on ice! 
Phone your order in collect to 


Koolatron Industries Limited, 

56 Harvester Ave., Batavia, New York 14020 
230 Bayview Drive, Barrie, Ontario, Canada 
Or use this handy order coupon. 


[stoolatron $1! 


|/'NDUSTRIES Dept. eze j 
LIMITED l 
56 Harvester Ave., Batavia, New York 14020 
Canada: 230 Bayview Drive, Barrie, j 

Ontario L4N 4YB | 


Send me. . Koolatron F1 @ $159.00 ($179.00 
| in Canada) + $7.00 each for handling and 
delivery in USA or Canada. (N.Y., Ont. and Que. 
residents add sales tax.) 
— | want model F1A and have added 510.00. 
| understand that | may retum it undamaged 
within 21 days and get a full refund if | am | 
not satisfied. | enclose my O check O money 
| order for Sor, please charge my O Visa | 
L] Mastercharge L] American Express. 
RODILLA LL ÉL MÁS | 
Expiry Date O Send brochure only | 


Signature 
| (necessary to ship merchandise) | 


i Name i 
CO LLL Lu ÉÉÉÁÉÁ ck ] 
(i; -————————————— 

l - | 


State 
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FEELING AT HOME. 


^ Scout Traveler towing 
a heavy boat. 


a 


hunting expedition, 
30 miles from nowhere. 


that has previously owned ; Ml 
only cars. en route i 

to campsite they've been 

trying to get to for years. 


HAVING PROBLEMS, SCOUT 


You wait all year for that trip 
into the outback. 

But your car's usefulness 
begins to diminish about the 
time the highways become dirt 
roads, and the jarred-loose 
rocks begin to occur more 
frequently. 

That's when an International? 
Scout starts becoming a bigger 
asset than ever. 

The Compleat Outdoorsman. 
When mountain snow or soft 
sand can strand a car, Scout's 
four-wheel drive pulls out easily. 

When towing something like 
a boat can give a car a backache, 
Scout provides a built-in, 
beefed-up towing package: an 
optional 345 V-8 engine, leaf 


springs with a 6,200-pound 
capacity, a truck-like rear axle, 
and one of the strongest frame 
hitches ever devised. 

When room is at a premium 
in a car, Scout provides ample 
space for five husky campers 
and all their gear — with enough 
room left over to carry back 
their catch. 

When a dead end trail can 
intimidate a car, Scout's 100-inch 
wheelbase permits U-turn 
maneuverability with compact- 
like ease. 


SCOUT. 


Anything less 
is just a 
car. 


Getting away —from the 
problems. To a car, the wilder- 
ness represents a piece of tough 
terrain that must somehow be 
managed. 

To a Scout, the wilderness 
represents home. Getting 
around in rugged country is the 
reason Scout is built the way it is. 
And that means any Scout. The 
Scout II. The Traveler? (a bigger 
version of Scout II). 

The sporty SSII. Or, our four- 
wheeling pickup, the Terra? 

Before you escape to that great 
outdoors, take one side trip first. 
To your International Harvester 
Scout dealer. 
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INTERNATIONAL HARVESTER 
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NEW DEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 
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Slope-compensating wheel struts level helicopter 


Called to a rescue or other emergency, a 
heavily loaded chopper might land and 
take off more safely if its landing gear ad- 
justed itself to a severe slope or other 
ground irregularity. Pressure-responsive 
valves in the wheels' strut pistons would 


Step hooks on ladder 


This handy, collapsible step would make it 
easier to stand on an extension ladder for 
lengthy jobs. It would slide in and out on 
round-head bolts placed below a rung, 
and be braced by screw-adjusted arms 
clamped to the next rung down. Hooks at 
the rear of the step would let you lock it in 
place when it was pulled out. 


The following patents have been issued on these inventions: Landing 
wheels—No. 4,062,507 to Donald W. Felder, Fort Campbell, Ky.; Ladder 
step—No. 4,100,998 to Manuel J. Marquez, Salem, Ore.; Camp pack—No. 

Bong Kim, Fairfax, Va.; Amphibious tricycle— 
lanuel G. Girona, Caluire, Rhone, France; Tire side- 


4,035,855 to Sun 
No. 4,077,351 to 


be connected through a valved, pilot-con- 
trolled tube. With this valve open, com- 
pression of the up-slope wheel piston au- 
tomatically increases pressure on the 
down-slope side, extending that wheel so 
as to provide firm, balanced support. 


Sleep pack forms tent 


Combinations of zippers and snaps would 
let you fold this knapsack into a backpack, 
roll it into a sleeping bag, or open it out 
into a tent. The stakes would be held in 
pockets. Stitched along permanent crease 
lines, the pack's quilted material would 
provide warmth, although the zip pockets 
could hold extra blankets if needed. 
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Tires float amphibious cycle 


Mounted on an otherwise conventional 
tricycle frame, buoyant, oversize wheels 
and tires would float you on water, ride 
normally on dry land. Paddles on the rear 
wheels and a steering-linked rudder at the 
back would let you propel the trike 
through water by pedaling while steering 
inthe usual way. The rear wheels and axle 
would be designed for quick disassembly 
and easy fold-up transport. 


Tire shield protects sidewall 


Designed for off-road vehicles subject to 
bruising treatment in rough country, the 
tire in this Goodyear patent adds flexible 
sidewall shields to a removable bottom 
tread for further protection against dam- 
aging cuts. Shown here as extensions of 
the tread, the shields could be replaced 
when they became too mangled. 


wall shield—No. 4,030,530 to Walter W. Curtiss Jr., Brimfield, Ohio. 

Copies of patents may be ordered, by number, from the Commissioner 
of Patents and Trademarks, Washington, D.C. 20231, at 50 cents each. To 
write to an inventor, if address above is insufficient, address him by name 
and patent number in care of the Commissioner. 
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DETROIT REPORT 


By JIM DUNNE 


General Motors J-body 


In the spring of 1981 a new line of cars will 
replace Chevrolet's Monza and Pontiac's 
Sunbird. These cars, built on a new body 
shell (code designation J), are the U.S. 
version of GM's "world car." The J-car 
will be sold throughout the world, using 
parts supplied by the most convenient 
GM factories in the different market coun- 
tries. Essentially, the J-car is a front-drive 
design that's just a notch smaller than 
GM's newly introduced X-car (Citation, 
Phoenix, Omega, Skylark). It will be pro- 
duced in a full line of models, including 
three-door and five-door hatchbacks, and 
a station wagon. The engine will be a 1.8- 
liter in-line four, which would put it be- 
tween the current 1.6-liter Chevette and 
2.5-liter Pontiac fours. A year after intro- 
duction of the Monza/Sunbird replace- 
ments, Buick and Oldsmobile will get their 
own Skyhawk and Starfire versions. 


Ford ends secret warranties 


In the future, free repair workto be author- 
ized after a Ford-built car's warranty runs 
out will be made public [see "Secret Car 
Warranties,” PS, May]. Owners will be no- 
tified at the same time as Ford dealers. It's 
a change from past practice, where deal- 
ers were told about extended warranty 
coverage, but customers had to ask. The 
Ford decision follows current practices at 
GM and Chrysler, and could mean that 
fewer extended warranties will be 
granted. Under Ford's old policy, a dozen 
or more "policy warranties" per year were 
not uncommon. But Chrysler and GM is- 
sue few extensions—one a year is unusu- 
al. Look for Ford's coverages to shrink to 
the same level. 


Labor charges misleading 


If you're paying as much as $35 per hour 
for "labor" to have your car fixed, don't 
think you're making the mechanic rich. 
The average American mechanic's wage 
is about $6 per hour, according to Herbert 
S. Fuhrman, president of the National In- 
stitute for Automotive Service Excellence, 
a nationwide organization that certifies 
mechanics. "The range is $4 to $9 per 
hour, depending mostly on the area," 
says Fuhrman. “On top of that are fringes 
[benefits] like vacations." The balance of 
the labor charge goes to the garage own- 
er, who may end up with a lot more of 
your dollar than the man who does the 
work. The latest gimmick in repair ga- 
rages is to add a surcharge of seven per- 
cent for "cleaning materials": rags, sol- 
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vents, drop cloths, etc. High labor charges 
sometimes include time spent jockeying 
your car in and out of the garage, as well 
as for “test drives." 


TR7 convertible and TR8 


Dead as the rumble seat among American 
cars, the convertible body style is still 
popular among import makers. Triumph's 
new TR7 convertible may take over com- 
pletely from the hardtop if sales shape up 
according to British Leyland's plan for the 
next 12 months. Starting with an 80/20 
mix of convertibles and  hardtops, 
Triumph hopes to swing all TR7's over to 
soft tops quickly, once the expected de- 
mand develops. The hardtop is not dead, 
though. Those models will be sold with a 
V8 instead of the four-cylinder engine, 
and will be called TR8's. One bonus fea- 
ture of the TR7 convertible is that the 
slantback roof allows more room for stor- 
age behind the seats. 


Mustang/Capri turbo back 


Problems with the Mustang/Capri turbo- 
charged engine were solved earlier this 
year, and the unit has been put back in 
production. Difficulties developed with a 
faulty back-pressure seal inside the turbo- 
charger, which caused a loss of boost, as 
well as stalling at idle. If you bought one of 
the early editions of this engine and are 
having problems, take your car backto the 
dealer and have it updated. Ford is sold on 
the turbocharger for small engines, and is 
likely to add one to the 200-cu.-in. in-line 
six within a year to boost its output. It will 
be used in bigger cars, where its fuel- 
economy advantages will be welcome. 


Chrysler delaying LaScala 


The  super-luxury Chrysler  LaScala 
coupe—intended to compete with Mark VI 
and Eldorado—will be introduced as a 
1981 model, instead of as a 1980, as had 
first been planned. The delay result- 
ed from changes made by new Chrysler 
president Lee A. lacocca, who shuffled 
model schedules as the first part of his 
revival plan for the beleaguered firm. The 
LaScala will be unlike any recent Chrysler 
two-door, and will borrow heavily from 
the Cordoba chassis. The new car will 
highlight luxury, interior room, and a mul- 
titude of convenience items. 


Diesels to double 


A half-dozen makers of imports plan die- 
sel introductions in the next 24 months. 


Preparing diesels are Mazda (a piston- 
type, not a Wankel), Mitsubishi, Fiat, Vol- 
vo, Renault, and Audi. Among U.S. manu- 
facturers, Chevrolet looks like the next to 
come out with a new diesel—an all-new 
V8 in the 350-cu.-in. range, for use in light 
trucks and the division's bigger cars. A V6 
version is also in the works. Pontiac's 151- 
cu.-in. four-cylinder is a prime candi- 
date for diesel conversion. | 


Chrysler diesel delayed 


The 225-cu.-in. Slant Six diesel that 
Chrysler has developed will not be pro- 
duced for some time. It would cost too 
much—about $220 million just to get it 
into production, and that kind of money is 
out of the question for the slumping com- 
pany right now. Instead, Chrysler will con- 
centrate on preparing its new front-drive 
compact line and four-cylinder engine. 


Cadillac's small aluminum V8 


Plans cal! for Cadillac's new 4.1-liter (250- 
cu.-in.) engine to begin going into the divi- 
sion's smallest models in 1981. While de- 
tails are sketchy, insiders predict it will 
use fuel injection, the latest in electronics, 
and iron-sleeved cylinders (instead of the 
bare-aluminum design pioneered with 
the Vega engine). 


Robots building cars 


We've now reached a third stage in car 
building: assembly by robot. First, cars 
were built by hand; then came high-speed 
assembly lines manned by humans. Now, 
our cars are being put together by ro- 
bots—although not the “mechanical 
man” type you might think of at first. Basi- 
cally these are highly articulated, fixed-lo- 
cation, computer-guided mechanical 
arms. You could think of them as immo- 
bile and unglamorous versions of R2D2, 
the little robot in Star Wars. Estimates 
vary, but the use of robots is growing. 
About 2000 are now employed inthe U.S., 
1000 in Europe, and another 2000 in Ja- 
pan. They're capable of handling about 90 
percent of all automotive assembly oper- 
ations, and their advantages include the 
ability to work amid heavy fumes and 
high heat. More important: They work 
through double shifts without extra pay. 


More about Ford's 
two front-drives 


Ford is developing two lines of small 
front-drive cars, one for 1981 introduc- 
tion, the other for a year later. The first will 
replace the Pinto and Bobcat, and will 
probably spell the end of Fiesta sales in 
this country. It will be similar to Chrysier 
and GM front-drive cars, and will feature 
four-cylinder and V6 engines mounted 
transversely under the hood. The second 
will be slightly bigger, and isto occupy the 
slot between the Pinto-size car and the 
Fairmont. It will be Ford's new compact, 
and compete head-on with GM's new X- 
body cars, especially the Citation. Ford's 
plans parallel those of Chrysler, where 
another line of small front-drive cars is 
planned to team with the Horizon and 
Omni in 1981. EH: 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Engine After-Run. The engine in my 
1976 automobile continues to run after 
it has been shut off. What causes this? Is 
there any remedy? 


B.J.H., Florissant, MO 


When an automobile engine continues 
to run after the ignition is turned off, the 
condition is known as “dieseling” or 
"after-running". Late model gasoline 
engines run hotter and the idle speed is 
much higher than in older cars. Fuel in 
the intake manifold is drawn into cylin- 
ders where heat and compression ignite 
it similar to conditions existing in a 
diesel engine. This is how the term 
"dieseling" was derived. A simple solu- 
tion, if you have an automatic transmis- 
sion, is merely to turn the key to "off" 
while still in the drive position. Since 
the transmission creates a load on the 
engine in "drive" this will kill the en- 
gine when the ignition is turned off and 
. prevent dieseling. If you have a manual 
transmission, leave the gearshift in a 
high gear position, and as soon as the 
ignition key is turned to "off", engage 
the clutch. This will put a load on the 
engine and prevent the dieseling condi- 
tion. Dieseling is a common problem 
caused by the low grade of unleaded 
gasoline, high operating temperatures, 
and fast idling of modern engines. You 
should have your engine idle checked to 
be sure that it is set to specification. 


What's In A Name? According to the 
owner's manual of my 1968 Mercedes 
Diesel, I should use "Type A, Suffix A" 
transmission fluid for lubrication of the 
gearbox. I cannot locate a Pennzoil 
product with this classification. Is this 
an out-of-date classification? What 
should I use instead? 


J.W., Phoenix, AZ 


You are correct in that Type A, Suffix A 
automatic transmission fluid is an out- 
of-date classification. This was super- 
seded by Dexron and then Dexron II, 
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which is the current name and specifica- 
tion. Dexron II should be used wherever 
Dexron or Type A, Suffix A fluid was 
called for in the past. We recommend 
Pennzoil Hydra-Flo Dexron II for use 
in your transmission. 


Ashes To Ashes. For some time, I used 
regular SAE 30 Pennzoil for mixture 
with the fuel in my outboard motor. It 
worked pretty well until I used full 
throttle, and the motor experienced a 
loss of power. I changed to Pennzoil 
two-cycle outboard oil, which solved 
my problem. What I would like to know 
is, what is the difference between the 
two oils? 


H.A.D., Redding, CA 


Pennzoil Regular SAE 30 is a mild de- 
tergent oil, not recommended for two- 
cycle outboard engines in which the oil 
is mixed with fuel for lubrication. This 
is due to the fact that the additives in 
this oil contain "ash" and may cause 
deposits and spark plug fouling in two- 
cycle engines. Pennzoil 2-Cycle Out- 
board Oil is a detergent oil, but the 
additives in it are "ashless" in nature 
and do not form such deposits. 


Where Has The Gas Gone? I've been 
using SAE 30 oil for years in my 
Plymouth and Dodge cars with excel- 
lent results. My present car is a 1976 
Plymouth which used to average 20 
miles per gallon of gasoline. All of a 
sudden my gasoline mileage has de- 
creased 5 or 6 miles per gallon. I had 
new plugs put in, but that didn't help the 
situation. What would you recom- 
mend? 


L.L., Truth or Consequences, N.M. 


A sudden drop in gasoline mileage 
could be caused by several factors. 


Exhaust valves, either not seating 
properly or being burned could con- 
tribute to poorer gas mileage. A com- 
pression check on the engine could de- 
termine if this is the reason. Broken or 
worn piston compression rings could 
also be responsible, but this is usually 
indicated by a rough running engine. 
Other possibilities include a flood- 
ing carburetor, incorrect timing or a 
clogged air filter. We suggest you have a 
reliable mechanic check your engine 
since the drop in gasoline mileage 
could be due to a combination of things. 


Pennzoil-Pleased. I bought my '72 
Chevelle off the showroom floor seven 
years ago, and made up my mind then 
to use only Pennzoil and change it often 
to prolong the life of the engine. The car 
just turned 100,000 miles and is still 
running great. l'd like to express my 
confidence and satisfaction with your 
superior product. 


D.R.K., Sandy, Utah 


Thank you for your kind remarks about 
Pennzoil. We appreciate your taking 
the time to write us. We do everything 
possible to provide products of the 
highest quality and it is through letters 
from satisfied customers, such as 
yours, that we know we are accomplish- 
ing what we set out to do. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 
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‘SAY, SMOKEY- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Wants equipment and 
service info 


Can you suggest the type of testing equip- 
ment and maintenance procedures re- 
quired for a 1978 Chrysler LeBaron eight 
cylinder, 318-cc engine? 

Walter Spierling, Chicago, lll. 


There is a form in back of your operator's 
manual that you can fill out and send to 
Chrysler to order a service manual, which 
will describe equipment and where to get 
it. Of course, service procedures and spec- 
ifications are in the manual, too. 


Preignition problem 
| have a 1976 lean-burn Dodge Charger, 
which is the same as a Chrysler Cordoba— 
no converter. | burned leaded or unleaded 
gas for 16,000 miles. The car ran fine. 

New plugs were installed by a mechanic 
and now, 2000 miles later (at 18,000 miles) 
| have preignition when | reach 45 mph. | 
accelerate to 55 to 70 and it goes away 
with no clatter or preignition—until the 
speed becomes constant. Then it starts 
again. l've had the car to five dealers, and 
they tel! me there is nothing wrong and 
that a higher octane gas won't cure the 
problem. Why? 

William Klann, Dearborn, Mich. 


Engine water temperature, carb air tem- 
perature, and temperature of computer 
must be in the normal range as Chrysler 
specifies. Temperatures are critical to get 
normal performance from the engine. 
Check Chrysler service bulletin #082177 
in reference to retarding timing. 


Pinging problem 
| have a 1978 Plymouth Fury with a 318 
lean-burn engine. Between 20 and 30 mph 
a valve ping develops, which is very an- 
noying. Retardingthe timing doesn't help. 
What's your recommendation? 

Ed Lelik, Donora, Pa. 


Some things to look for in this one are: 
correct engine temperature, correct pro- 
cedure for setting basic timing on lean 
burn systems— and make sure heated in- 
take system is working correctly. 


About cylinder leakage tester 


| found your article on the use of the cylin- 
der leakage tester in the October 1978 is- 
sue of POPULAR SCIENCE very interesting 
and informative. | had heard of this gauge 
before but never the details for using and 
interpretation of results. 

| assume that this test is equally effec- 
tive on all internal combustion engines, 
both the diesel- and gasoline-fueled 
types, but that the recommended initial 
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regulated pressure and blowdown per- 
centage drops may vary somewhat from 
those indicated in your article, depending 
on size of the engine. For instance, would 
the pressure and percentage drop you in- 
dicate be suitable for testing both a 250- to 
300-hp diesel truckitractor engine and the 


. small! diesels they now use on automo- 


biles? 
James A. Chalmers, Arlington, Va. 


Yes, the game is the same in a diesel. 
Losses are very negative also. There is a 
difference in connecting the gauge to indi- 
vidual cylinders, though. The injector hole 
that the gauge's hose must fit may vary in 
size—unlike the spark-plug hole in gas en- 
gines, which has just two or three com- 
mon sízes. The percent of leakage is no 
different, however; in fact, since a diesel 
deals in higher compression ratios, the 
sea! must be better. 


Stalls on left turns 


I've got a problem with a used car | just 
bought. It's a '76 Dodge Dart, and fre- 
quently when | make a left turn it stalls. 
What's the trouble? My mechanic can't 
pinpoint it. | 

Walter P. Merek, Reselle Park, N.J. 


This sounds like a sunk fuel-bowl float on 
a Holley one-barrel #1945 carb. Try a new 
float, Chrysler part number 4049223, and 
carb air-horn gasket pin 4049226. 


More stalling problems 


| have a 77 Dodge van, 318 V8 with auto- 
matic transmission. In the process of 
warming up at a moderate speed, it tends 
to stall at about 170 degrees F. 

If | stop for a light, then hit the gas, it 
dies on me. Most Chrysler owners | have 
spoken to have the same trouble, and | 
have been told by more than one that this 
is a common malfunction of Chrysler car- 
buretors. If this is true, why doesn't 
Chrysler use a better carburetor? The 
choke also sticks shut, preventing the en- 
gine from starting from time to time. 

Eugene Genzardi, Massapequa, N.Y. 


(71) Install accelerator pump kit pin 
C3940093. (2) Check float adjustment. (3) 
Check thermostat (engine running too 
cold). (4) Check the intake-air system. (5) 
Check heat riser (exhaust). (6) Check in- 
take crossover. (7) Check choke coming 
off too fast, and for a failed choke-control 
switch. 


Temp gauge acting up 

Last year | bought a 1976 Volare 318, 
equipped with a temperature gauge. Peri- 
odically while driving, the temperature 
needie moves from the normal position 


over to hot, pauses there a few seconds, 
then returns to normal. 

When | asked the Plymouth service 
manager about it he assured me the water 
temperature would not have been hot, but 


that the gauge was malfunctioning. 


| have since bought a 1977 Dodge D150 
pickup 318, and | have noticed the same 
thing on it. Sometimes when the temper- 
ature needie moves toward hot, | notice 
the gas gauge needle moving toward 
empty. 
Can you offer an explanation? 
D.W. Rupert, Rootstown, Ohio 


Check the voltage limiter for correct sup- 
ply and a good ground to the gauges. 


Disagrees with Smokey 


How much longer are your readers going 
to have to endure your ignorance regard- 
ing diesel engines? You may be the 
world's foremost expert when it comes to 
repairing them, but you don't have the 
foggiest notion of what's correct when it 
comes to theory. 

The reason a diesel engine is more eco- 
nomical than a gasoline engine is not be- 
cause the fuel has a higher Btu content. It 
is more economical because its principle 
of operation is different. A diesel is a con- 
stant-compression engine, while a gas en- 
gine is a variable-compression engine. 
This, coupled with the fact that compres- 
sion ratios are higher and the fuel has a 
higher Btu content, enables diesels to de- 
liver 30 to 50 percent better fuel mileage 
than gasoline engines under the same 
real-life operating conditions. 

Just recently an English auto magazine 
tested a diesel Rabbit against 1100-cc- 
(comparable hp output) and 1600-cc- 
(comparable displacement) gasoline Rab- 
bits. In every test, including a several-hun- 
dred-mile road test, the diesel was signif- 
icantly more economical. 

Now add the reliability which everyone 
seems to miss and you've got a winner. If 
there is no ignition system, it can't fail or 
get wet, or need points or spark plugs re- 
placed. its carburetor does not need ad- 
justment (there are no adjustments on the 
injection pump), and it can't flood. In 
210,000 miles of diesel motoring | have 
never touched any part of the fuel system 
except the filters. 

Earl Gill, Fulton, Md. 


Earl, your fetter is representative of many 
I've received on the subject. 

My past comments haven't been off- 
the-cuff remarks, but the result of looking 
at the bottom line, which includes known 
and possible changes that include lost en- 
vironmental spin-offs, service, supply, 
weather and temperature conditions, as 
well as mechanical changes that will be 
made to gasoline-fueled engines. 

We each have opinions. Five years from 
now, | may be proven stupid on the sub- 
ject. But if l'm right, damn if it's not gonna 
be a very expensive trip to nowhere. 


Has Detroit been holding back? 


| have a 1979 Buick Riviera with a 231 V6 
turbocharged engine. The owner of the 
dealership here has an identical car with a 
few additions. The one that's got me curi- 
ous is nitrous oxide injection. He claims 


that it boosts the horsepower by 150 po- 
nies, and that it will light the tires at 70 
miles an hour. He says that if a few minor 
adjustments are made (i.e., timing, carbu- 
retion, etc.), it will not hurt the car. 

Can this be so? Won't that instanta- 
neous power have adverse effects on the 
engine and drive train? If it is true, you 
would think Detroit would have offered it 
years ago! 

Joe Vaillancourt, Columbus, Ohio 


You forgot to ask how much nitrous oxide 
costs and how long a bottle lasts. When 
you do, you'll know why it’s not original 
equipment. 


Stalling is annoying him 

| have a 1977 Chevrolet Caprice Classic 
coupe with an L-6 engine. The odometer 
reads 21,900 miles. Transmission is auto- 
matic. 

One week after delivery the car was 
back to the dealer because it stalled going 
around corners to the right. The diagnosis 
was that the power steering robbed the 
engine of power. The solution was to step 
up idle speed. 

Week after week, the car was back to the 
dealer because of stalling when put under 
load until finally the GM area trouble- 
shooter got into the act. By this time warm 
weather was at hand and there were no 
stalling problems until this past winter. 

Recently | noticed the arm of the vacu- 
um brake on the carburetor was bent and 
jammed behind the rod which operates 
the throttle plate. | replaced the vacuum 
brake and then took it to the dealer for 
adjustment because of the stalling when 
cold. 

The treatment consisted of cleaning 
and gapping the plugs, which | had done 
2000 miles before, and to “adjust carb to 
specs.” 

The next morning, | had the same trou- 
ble. The engine starts immediately. It runs 
about 20 seconds and dies. It starts again, 
runs about 20 seconds (or less if put into 
reverse), and dies. The third attempt 
usually gets me out of the garage and up 
the driveway until | stop the car to go for- 
ward. The fourth start usually takes care 
of the situation, but care is needed when 
starting at lights until the engine gets 
thoroughly warm (about one mile). 

When warm, the engine purrs and the 
gas mileage is 15 to 16 mpg locally and 21 
to 22 mpg on trips. | use little oil, which, 
with filter, is changed every 4000 miles. 

Charles Wilson, N. Wales, Pa. 


Look for choke coming off too quick. 
There's the possibility of the EGR system 
being part of the problem. Exhaust heat to 
intake manifold, air cleaner, and water 
pump are all tied in with cold start and 
choke operation, as is timing and the 
amount of EGR. | 


Each month in Popular Science Smokey 
Yunick answers questions on cars—fam- 
ily cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent 
in by readers. Got a problem? Send it to: 
"Say, Smokey—," Popular Science, 380 
Madison Ave. New York, N.Y. 10017. 
Questions cannot be answered by mail. 
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WE DONTCONFUSE THEM, - 


"OUR KIDS CALL THE GRANADA 
'MAMA'S MERCEDES: " 
"Mr MS. SidNelis _ 


4 


Mir, & Mrs 
George Nazarian 


People like George and Eve Nazarian, shown ¢ above ve, know a: 
when they see it. That's why they're as pleased with thei i 
classic, Granado, as they are with their German classic. Mer 

Their Granada pampets them with the comfort and luxur 
they demand. It also gives them clean, elegant lines. that OO 
home in the most exclusive setting, 

And Granada provides an excellent EPA estimated MPG of B 
Estimated highway rating is 25* 

See your Ford Dealer. He'll show you American classics at about | 
one-quarter the price of a Mercedes, including luxurious Gran Jada 


Gh d ESS models. A! 
&mnada "^^ FORD GRANAD/ 
An American Classic. FORD DIVISION € p 


"Compare this estimate to the estimated MPG of other cars. Your mileage may differ depending 
omspeed, weather, and distance. The actual highway mileage will probably be less than the 
estimated highway Tuel economy 


CALCU-LETTER 


By DARRELL HUFF News of pocket calculators—and how to have fun with them 


Interrupted? 


You're in the midst of a problem, with a 
long number in the display of your calcu- 
lator. The phone or doorbell rings, or it's 
dinner time. Do you shut off your calcula- 
tor and start the problem over again two 
minutes or an hour later? Or do you leave 
it on and let the battery run down? 

How about this for a handy compro- 
mise? Touch the times button and the 1. 
Then while the calculator waits for you it 
will use only enough power to maintain 
the register and light up two tiny light seg- 
ments instead of as many as 56. A touch of 
the equals key will restore the display. 

Or, if your calculator has a memory, you 
could use that to store the display, replac- 
ing it with a 1 until you're ready. But don't 
use this method with one ofthe rare calcu- 
lators—like Casio's LC-ll—that automati- 
cally stow each calculation in memory. 
With this type, experiment a bit, since ei- 
ther method could produce confusion in 
some situations. When your calculator is 
ofthe LCD variety, as this Casio is, you can 
just as well forget the whole matter; 
you're getting 1000 hours or more out of 
the battery, anyway. 


Unusual combination 


For the user of another of the calculators 
l've been working with lately, the problem 
doesn't exist at all. The surprisingly com- 
pact HP-19C (photo) has an unusual com- 
bination of features. It's programmable, 


with 98 fully merged steps, has a thermal 
printer, full range of scientific functions, 
and a continuous memory. | was sur- 
prised to find that this doesn't mean 
merely that programs are retained when 
the calculator is shut off (as it does with 
some continuous-memory units), though 
that is in itself a major convenience. Also 
retained are contents of storage and dis- 
play registers. You can shut off the 19C in 
the middle of a long calculation and then 
take up where you left off—an hour or a 
month later. For information on this mod- 
el and its nonprinting companion, the 
29C, write to Hewlett-Packard, 1000 N.E. 
Circle Dr., Corvallis, Ore. 97330. 


Swap meet 

John C. Cram, Troy, Ohio, discovered 
"purely by accident" a trick he says 
amuses his friends. He challenges you to 
find a way (disregarding any decimal 
points) to fill the display of an ejght-digit 
calculator with the numbers 1 through 8 in 
order, as in the photo of the HP-19C, using 
fewer than eight keystrokes. 

He was able to do it in four. | find most 
calculators need six strokes and some 
take eight no matter how | try it. 

Oddly, another reader, William Rich- 
rath, Elmhurst, Ill., has been fooling 
around with the same problem, but from 
the opposite end. If you're stuck, try his 
solution: Enter the desired digits with a 
decimal point after the 1. Then take the 
square root and the reciprocal. Got it? 

A. M. Dexter, Old Lyme, Conn., has 
something of the same sort to pass along. 
"While doodling with the keys," he hap- 
pened to divide 10 million by 0.9 and that 
result by 0.9 again, with interesting re- 
sults. Whereupon he multiplied by 8. 


Doodling away the seconds 


Lloyd G. Furthmyer, Hays, Kans., says his 
first thought upon acquiring a new calcu- 
lator with scientific capability was to test it 
on a logarithm. "So | punched in my age, 
57, and pressed the common-log key— 
and there it was. My $35 book of tables 
was instantly obsolete! But being cau- 
tious by nature | wanted to see if this mag- 
ic machine was really perfect. So | hit 10” 
to produce the antilog and thus restore 
the original entry—and it came up 57.00001. 

“This disappointed me until | realized | 
really was just a litle older than when | 
entered my age. 

“Then | tried the same procedure on 
natural logs, with Inx and e*, and this time 
the display was 57.00002. This also is per- 
fectly logical. | always get older twice as 


fast when forced to work with that sticky 
number, e." 

This brings up a question for your calcu- 
lator. How much is the error in the first of 
these results? How many seconds older 
does it appear that Mr. Furthmyer became 
during his log-antilog caper? 

If you repeat these routines you may get 
somewhat different results. Trying the 
first experiment with an HP-21, | got 
57.0000007, and with the second, zeros all 
the way. It was also all zeros, for both 
kinds of logs, when | used an HP-19C, 
sharp PC-1201, and Tl-59—proving, | sup- 
pose, that with the best modern calcula- 
tors, working with e need no longer be an 
aging process. 


City-wall soiution 

The drawing below is one you may have 
made if you tackled the wall problem in 
the May column. It shows a circular wall 
with gates at north and south. A house 
three miles north of the north gate can just 
be seen past the wall from a point nine 
miles east of the south gate. You were 
asked to find the diameter of the wall. 

Many readers sent in imaginative solu- 
tions, though several wrong answers re- 
sulted from a misreading of the problem. 
A direct approach, though not necessarily 
the quickest, starts with calling the radius 
x and finding the long side of the smaller 
triangle by Pythagoras. 

Having in common the angle at the top, 
the two right triangles are similar, with 
corresponding sides proportionate. This 
permits an equation saying the long side 
of the big triangle divided by its short side 
is equal to the long divided by the short 
side of the small triangle. Multiply means 
and extremes in the usual way, simplify 
and square both sides, and you'll have: 
4x ^ - 1233 4-9x?-486x-729 —0. 

Solving a quartic equation like this used 
to be a real chore. Trial and error with pad 
and pencil might take all day, but with a 
calculator, iteration is quick and easy. 

A glance at the figure suggests the radi- 
us is about four or five miles, and after 
substituting in the equation proves four is 
too small and five is too large, you'll soon 
find that 4.5 is on the nose. The diameter 


V (x+3)? - x2 


of the wall is nine miles. (The second real 
root to the equation, -1.5, gives the city a 
nonsensical negative diameter.) 

While many equations will require 
more tries than this one, the method al- 
ways works. You can solve equations with 
even the simplest calculator, though use 
of a memory function does speed things 
up. And having a programmable calcula- 
tor to do the repetitious key-punching for 
you is best of all. PH 
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LOOK AND LISTEN 


By JOHN FREE 


^  CAPSTAN ui 


VCR update: fixed-head decks, 
mini-deck, stereo, ad killer 


Early this year, home VCR sales had more 
than doubled over last year's sales for the 
same period. Both the VHS and Beta tape 
formats [PS, Feb. '79] are likely to be 
around for a while. But there's also brisk 
activity in several countries to develop dif- 
ferent VCR/tape formats that are less com- 
plex (mechanically) and cheaper to 
make. 

Toshiba in Japan, for example, recently 
unveiled a prototype VCR with an endless- 
loop tape cassette (above). The video 
head and tape-movement mechanisms 
slip inside the tape cassette. Except for 
small vertical movements, the video head 
is stationary. Half-inch-wide tape, in a 5.3- 
by-1.4-by-5.5-inch cassette, has 220 ex- 
tremely narrow horizontal tracks. 

Tape zips over the video head at an in- 
credible 236 i.p.s., and a pulse motor 
moves the head vertically to cover a new 
track. A one-hour cassette with 328 feet of 
tape requires track switching every 16.6 
seconds. Audio is combined with the vid- 
eo signal for recording and unscrambled 
for playback. 

By contrast, the half-inch tape in con- 
ventional home VCR's may poke along at 
less than one i.p.s. Two video heads, 
mounted on opposite sides of a drum, 
spin at 1800 rpm. The heads create long, 
diagonal tracks, and in units now on the 
market this so-called helical-scan tech- 
nique requires bulky, mechanically-com- 
plex hardware. 

Toshiba's experimental machine is 
about half the size and weight of home 
VCR's. It may be marketed initially for 
business rather than home use. But a sim- 
ilar fixed-head machine is also being read- 
ied by BASF, the German tape and chem- 
ical firm. BASF's longitudinal video re- 
cording (LVR) technique puts 72 tracks on 
0.3-inch-wide tape. Instead of an endless 
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tape loop, the reel-to-reel cassette re- 
verses direction every few minutes. BASF 
says LVR decks will be made next year in 
the U.S. Metal-particle tape [PS, Nov. '78], 
with its high recording density, may be 
used in several next-generation VCR's. 

One departure in the trend to LVR-type 

designs is a helical-scan portable that 
Funai Electric is developing. This compact 
mini-deck weighs less than eight pounds, 
and can put about 30 minutes of color on 
an audio-size cassette. By comparison, 
the JVC HR-4100 portable | tried last year 
is a muscle-taxing 21 pounds. Funai has 
not announced marketing plans. 
. Returning to more conventional VCR's, 
in Japan, Hitachi has introduced its VT- 
5400, a VHS stereo deck. Hitachi and other 
Japanese firms, though, seem reluctant to 
market stereo VCR's outside Japan, which 
has a broadcast system for stereo TV (or 
dual-language bands). Here, an industry 
committee has just been formed to stan- 
dardize a stereo-TV format. 

l've found that stereo simulcasts (FM 
stations simultaneously broadcasting TV 
audio) improve programs on a conven- 
tional TV tremendously by enhancing au- 
dio fidelity and realism. And with a giant- 
screen projection TV and simulated four- 
channel sound, simulcasts at times seem 
to put you right in center aisle without 
leaving your living room. 

Simulcasts that could easily be pre- 
served on stereo VCR's if they were avail- 
able have steadily increased in frequency. 
Peter Schraff, associated producer of the 
series "Live from Lincoln Center," says 
that two years ago 56 percent of TV 
households could hear PBS broadcasts in 
simulcast stereo. 

PBS has since enhanced its audio distri- 
bution system to make simulcasts far eas- 
ier for broadcasters. The newest tech- 
nique transforms up to four TV audio 
channels into digital form and piggybacks 
them on the video signal. PBS will be dis- 
tributing simulcast programs via satellite 


to PBS stations around the country. NBC 
and others have also originated stereo si- 
mulcast programs. 

And a final VCR topic is for readers who 
tape black-and-white TV programs, but 
dislike TV advertisements mixed in. A 
small black-box unit l've just tested plugs 
into video decks that have remote-pause 
and video-out jacks, and stops the tape 
drive when color commercials come on. 

It works, although the color-threshold 
adjustment is critical. Information on the 
ACE (automatic commercial eliminator) 
and other VCR add-ons is available from 
Media Associates, Inc., 616 National Ave., 
Mountain View, Calif. 94043. 


PCM and Aphexed discs 


Professional tape equipment that con- 
verts ordinary (analog) music signals into 
a computer-like digital format is gradually 
being acquired by recording companies. 
Music goes on master tapes as pulse- 
code-modulation (PCM) signals, which, 
after decoding, provide far better fidelity 
than conventional master-tape record- 
ings. 

Sound 80 Recording Studios (Minneap- 
olis, Minn.) just released conventional au- 
dio discs cut from PCM master tapes 
made on 3M equipment. | wasn't sur- 
prised to find that Copland's "Appala- 
chian Spring" on one side of a new Sound 
80 album was technically superior to most 
records in my collection. Exceptions were 
some direct-to-disc albums, made with 
no intervening tape recorder, | had bought 
[L & L, May '78]. But a bad warp in the 
Sound 80 disc produced an annoying 
audio glitch, demonstrating how useful 
total PCM hi-fi systems will be. 

Instead of converting the PCM music 
signal back into analog form to cut a con- 
ventional disc, the coded PCM signal itself 
will be put on tapes and discs you can buy. 
Many firms are readying hardware that 
will decode PCM recordings. In addition to 
bringing most of the fidelity of PCM 
master tapes into homes, some PCM-disc- 
player prototypes [PS, March '78], with 
noncontact laser readout of signals, can 
free listeners from the hassles of mechan- 
ical disc pickups (warps, dirt in 
grooves). 

Meanwhile, the list of conventional al- 
bums made from PCM-mastered tapes 
grows longer. The Denon label now has 
over 200 titles; Telarc, a Canadian firm, 
also makes PCM-based discs. RCA has 
slated three Red Seal releases recorded 
with Sony PCM gear. 

Unique electronic processing with a dif- 
ferent type of device, the Aphex Aural Ex- 
citer, also figures in albums made by 
many popular artists—James Taylor, Lin- 
da Ronstadt, Kiss, etc. The Exciter shifts 
the phase of signals during recording. 
Psychoacoustic effects in the listener then 
take the place of music harmonics dimin- 
ished or eliminated in the recording pro- 


cess, according to the developers. 


| detected the vocal "presence" sought 
by producers that use Aphex on a Ron- 
stadt album (“Hasten Down the Wind”), 
but an A-B comparison (before and after 
Aphexing) is necessary to really pin down 
the influence of this increasingly popular 
enhancement technique. "Hi 


Arctic Lights 
-more menthol refreshment than 
any other low'tar'cigarette. 


the unique new ARCTIC LIGHTS men- 
thol blend comes right through. Result? 
You get the iciest, brightest taste in men- 


Full menthol refreshment. Thats what 
ARCTIC LIGHTS delivers. | 

A very special kind of menthol refresh- 
ment you just won t find in any other low 
tar menthol cigarette. 


You see, while the filter holds back ‘tar,’ 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


thol smoking — puff after puff. Light up 
your first ARCTIC LIGHTS. You just 


won*'t believe it's a low ‘tar’ menthol. 


Arctic Lights: Kings & 100's 


(1978 B&W T Co. 


9 mg. "tar", 0 .8 mg. nicotine av. per cigarette by FTC method. 


Sharpen your do-it-yourself skills - get detailed, 
expert how-to in these handy Popular Science Books 
on building, remodeling, repair, more. 
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by Max Alth. Everything from bina a 
leaky faucet to installing all the plumb- 
ing in a new house. 471 illustrations. 
Pub. at $12.95 
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vy. BASIL NVUSE WIRING by 
Monte Busch Everything you need to 
know to install, repair, improve and 
troubleshoot the entire electrical system 
of your home. Over 500 illustrations. 
Pub. at $10.95. 
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by R. J. De Citstoloro. "Evenjthing ans 
need to know to work with stationary 
and portable power tools. 1500 close- 


up photos. Pub. at $14.95. 
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RKING G by Rosario Capo- 
tosto. 2000 step- di: -step illustrations 
make you a master of every woodwork- 
ing technique plus wood identification, 
selection, purchasing, handling...work- 
ing with hand and power tools 
(portable/stationary). Pub. at $15.95. 


FLOORS AND CEI! 


090. WALLS, NE? GEIL- 
INGS by Jackson Hand. Specific, 
superhandy how-to on repair, con- 
struction, renovation and decoration of 
any interior wall, floor or ceiling. Nearly 
300 show-how illustrations. Pub. at 


$9.95. 


116. DE CRISTOFOR tO" S HOUSE- 
BU JIL DID IG IL LUSTRA Ta Y TED by R. d. 
De Cristoforo. Every dés of house- 
building — foundation, framing, insula- 
tion, interior, plumbing, wiring, heating. 


1,018 pictures. Pub. at $14.95. 
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AND by Thomas H. Jones. 
Complete building how-to for many 
sizes, styles; all about kits. 200 pictures. 
Pub. at $11.95. 
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Jeba Burton Brimer. Complete con- 
struction plans for patios, fences, walls, 
walks, steps, outdoor furniture, pools, 
garden houses, more. Pub. at $12.50. 
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119. HOME ENERGY HOW 


V-TO J by 
A.J. Hand. ‘How to conserve snare a: 
insulating, caulking, weatherstripping, 
heating and cooling more efficiently. 
How the great new wood stoves work. 
How solar, wind, water power systems 
work — and how to build them. Pub. at 
$9.95. 


101. WOODWORKING PROJECTS 
FO )R t THE HOM E (from Popular E Sa. 


ence magazine). Consiructien plans for 
more than 100 projects — tables, desks, 
chairs, storage units, much more. Pub. 


at $12.95. 


089. MASONRY AND CONCRETE 
WORK dm Max Alth. Everything from 
repairing steps to building a foundation. 
How to work with concrete, lay brick, 
block, stone. Chimneys and fireplaces. 
More than 500 show-how illustrations. 


Pub. at $14.95. 


113. SMALL GAS ENGINES by Paul 
Wieissler, Servicing, repairs, hune: -ups 
on power mowers, snow blowers, chain 
saws, etc. 400 pictures. Pub. at $11.95. 
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And then keep saving up to 50% on books covering a wide range ki 
of do-it-yourself subjects... home improvement and repair, 


housebuilding, appliance repair, cars and car repair, home 
workshop, electronics, how things work, home protection, 
mathematics, masonry and carpentry, modern technology, 


science, space and more. 


*The Popular Science Book Club regularly offers 
custom-written books to its members. These are spe- 
cially commissioned books written by the leading au- 
thors in the popular science field on all the subjects of 
greatest interest to members. Men like Jackson Hand, 
Rosario Capotosto, R. J. De Cristoforo, Richard Day, 
more. 


These books are offered at discount exclusively to 
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Popular Science Book Club members. Nobody else 
can get these books at the discounts available to Club 
members. And, in addition to these Popular Science 
original books, you re offered the best books on 
homeowner's how-to subjects from all other pub- 


lishers. These books are available at the same giant 
discounts: up to 50%! 
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The smooth, quiet road to the top. 


You've heard of the rocky road to 
SUCCESS. 

Well, that old cliche sure doesn't fit 
The New Chevrolet. 

The ride to the top was swift and sure. 

It was also smooth and quiet. 

A winner on the charts. 

Within weeks of its introduction, in 
the autumn of 1976, our new generation 
full-size car became the best-selling car 
in America. 
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And it's been solidly on top ever since. 
"Must be some car’ you say. 
"You're so right’ we say. 

A winner on the road. 

Owners are giving The New 
Chevrolet particulary high marks in ease 

of handling and riding comfort. 

Take a ride in one and see. 
Feel how Full Coil suspension helps 

fiatten out the bumps. And how 16 

strategically located rubber body 


4979 Caprice Sedan in Silver Classic Custom Two-Tone. 


mounts help muffle road noise and 
vibration. Let your body bask in the 
comfort and quiet of The New Chevrolet. 

Then talk to your Chevrolet dealer 
about buying or leasing a 1979 Caprice 
or Impala for your very own. 
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America has driven it to the top. 


RECTREATION ROUNDUP 


By HERBERT SHULDINER 


A way of life 


“Travels with Charley" by John Steinbeck 
glorified traveling in a camper. When the 
book came out in 1962, RV travel really 
was adventurous—and with gas prices at 
35 cents per gallon it was cheap, too. 
Steinbeck's book might have helped to 
fuel the big RV boom of the '60's and ‘70's. 
During that time, RV's got bigger and 
much more luxurious than Steinbeck's 
simple pickup camper. Some became vir- 
tual land yachts. 

Now, however, in the aftermath of the 
Iranian turmoil, with gasoline prices sky- 
rocketing toward $1 per gallon, there's 
some uncertainty about whether the care- 
free life Steinbeck idealized can survive as 
we've known it for the last 20 years. 

There's some buyer resistance to RV's 
today, a spokesman for Fleetwood Enter- 
prises, the nation's largest maker of 
camping vehicles, told me. "People are 
shopping, and lot traffic is high," he says, 
"but they're not buying." Fleetwood's 
sales are down about 10 percent from a 
year ago. 

The same story comes from Coachmen, 
the next largest RV maker. A Coachmen 
spokesman reports, however, that the 
company's biggest problem is with deal- 
ers who are reluctant to order. "They're 
sitting back to see what's happening,” the 
Coachmen executive explains. ‘This 


| w 
A-frame camper 


Four adults can sleep inside the Alpine 
Series camping trailer. The 13-footer 
weighs 1050 pounds and has a hitch 
weight of 51 pounds, so it can be towed by 
many small cars. It has a fiberglass exte- 
rior and comes with a full galley and di- 
nette. The maker: Alboe Manufacturing 
Co., Inc., Box 354, Bremerton, Wash. 
98310. The trailer costs $3495 and is dis- 
tributed only in the Northwest. 


could produce a severe shortage of RV's 
on the retail level this summer. It takes 
three to eight weeks for delivery of a 
camping vehicle from factory to dealer." 
Has the prospect of high gas prices and 
possible rationing done anything to spur 
the development of more fuel-efficient 
campers? It has, according to executives 
from these two giant RV builders, but the 
results won't be seen until the '81 models 
show up at the end of next year. The big- 
gest change will probably be seen in 
greatly reduced weight. New lighter mate- 
rials will shave hundreds of pounds from 
trailers and motor homes. But there's little 
chance of more-fuel-efficient chassis for 
motor homes by then, RV makers say. 
Meanwhile, there's more attention be- 
ing given to "park" models by the trailer 
makers. These are the bigger models that 
rarely get towed. Owners park them at a 
single site and commute to them in their 
cars, as they would to a vacation cabin. 
In my opinion, RV's will bounce back 
from this situation. | think higher fuel 
prices will be a deterrent to some poten- 
tial RV buyers, but this type of travel ap- 
peals to lots of people as a way of life. And 
| think that many of them will be buying 
and using RV's regardless of gas prices. 


Bike tours 
If you're interested in travel that doesn't 


Super RV furnace 


A new gas RV furnace hermetically seals 
off all gas, electrical controls, and exhaust 
gases within an RV. It's being offered to 
RV manufacturers in 12,000-, 16,000-, 
24,000-, and 30,000-Btu capacities. The 
compact furnaces have low-amp-draw 
motors, according to the manufacturer, 
Suburban Manufacturing Co. Servicing 
has been simplified, too; you just unsnap 
the cover plate for easy access. 


require gas pumps, you might want to try 
a tour sponsored by Vermont Bicycle 
Touring (RD 3R, Bristol, Vt. 05443). Trips 
range from a weekend to 30 days in 
length—and from 15 to 75 miles per day, 
depending on your age and stamina. Rid- 
ers are encouraged to travel at their own 
pace, and trips are planned to include 
swimming, shopping, and browsing. 
Lodging is provided in inns along the way. 
Prices range from $85 for a weekend to 
$289 for a week. You can use your own 
bike, or rent one from the tour operator. 
For a free brochure describing the trips 
in more detail, write to Vermont Bicycle 
Touring. 


Camper noise 


You don't have to live with it, E.J. O'Keefe 
told a recent meeting of the Society of Au- 
tomotive Engineers in Detroit. It's possi- 
ble to reduce interior noise levels in van 
campers by as much as 10 decibels. That's 
a huge reduction when you consider that 
a cut of six decibels reduces noice levels 
by half. By installing a floor barrier and 
fully lining the interior with a short-pile 
carpet glued to plywood panels, noise lev- 
els in back were cut from 80 to 70 dB when 
the camper was traveling on an interstate 
at 55 mph. Front noise near the engine 
was cut from 76 to 69 dB. With the engine 
idling, noise was reduced from 61 to 51 dB 
in front and 61 to 49 dB in back. So a hard- 
working engine adds considerably to the 
noise levels. Principal sources ofthe noise 
in the van are the tires and differential 
gearbox, O'Keefe says. The noise is radi- 
ated through the floor of the vehicle into 
the interior. His studies were done in a 
1978 Chevrolet 34-ton van with a 125-inch 
wheelbase. 


Worth writing for 

The "Generator Buyers Guide" answers 
questions about generators for RV's. It's 
free from Kohler Co., Generator Div., 
Dept. 18, Kohler, Wis. 53044. 


Fuel-stretching mini 


The Solaris is built on a high-mpg Datsun 
pickup chassis and, despite its small size, 
has lots of built-in coveniences. Included 
are a shower, marine toilet, kitchen, gas 
heater, and dinette that converts into 
sleeping space for four. The Solaris is 17 
feet long and eight ft., five in. high. GVWR 
is 4600 pounds; payload is 826 pounds. 
It's made by Sunline Coach Co., RD 1, 
Denver, Pa. 17517. Price: $11,500. 
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PS car test & driving report 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
| read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 


good, 4; good, 3; fair, 2; poor, 1; very | 


poor, 0. 


Oldsmobile 


Omega 


Ford 
Concord 


Plymouth 
Volare 


Chevrolet 
Fairmont 
AMC 


Citation 


| Fuel economy 4 
Acceleration 5 
Braking 4 
Handling 4 

| Maneuverability 5 

Ride comfort 3 
Quietness 1 

| Roominess 4 
Visibility 5 
Entry/exit ease 3 


5 
5 
3 
5 
5 
2 
1 
4 
4 
4 
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's Xcars 


challenge traditional compacts 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY GREG SHARKO 


General Motors has redefined the 
compact car with the introduction of 
its 1980 X-body series: Chevrolet 
Citation, Buick Skylark, Oldsmobile 
Omega, and Pontiac Phoenix. GM 
claims they are the corporation's 
most thoroughly engineered cars 
ever. They are almost certainly the 
costliest to produce and most talked- 
about cars in history. But how do 
they compare with their more con- 


ventional competitors? This month 
we find out. 

To represent the three remaining 
U.S. compact-car manufacturers, we 
selected a Ford Fairmont (the big- 
gest-selling new car of all time), a 
Plymouth Volare, and an AMC 
Concord, all with six-cylinder en- 
gines. Because the competitors had 
sixes, so did the Citation; but, 
because we knew GM had some sur- 
prises up its sleeve, we ordered the 
Omega with a four. All five cars had 
automatic transmissions. 

Continued 


Future meets present: (front) Chevrolet Citation; (rear, |. to r.) Plymouth Volare, AMC Concord, Ford Fairmont, Oldsmobile Omega. 


THE FRAM EXTRA LIFE AIR FILTER. 
IT’S LIKE GETTING SOMETHING 
Some years ago, the Arm FOR NOTHING. 


asked us to design a special air 
filter for helicopters: one that 
could hold a lot more dirt. 

First we tried adapting 
ordinary car air filters, but they 
just didn't have enough capacity. 

Then we experimented with 
other materials. Some could hold 
more dirt, but they weren't as 
efficient as paper filters. 

Finally, we found the answer. 


TWO FILTERS 

Why not combine both kinds of 
filter? 

Outside, we used a material 
that could hold an enormous 
amount of dirt. Inside, we put a 
regular paper filter. 

It was tested on Army heli- 
copters and passed with flying 
colors. 


NOW AVAILABLE FOR YOUR CAR 


Now we are making the same 
kind of filter for every kind of 
car, domestic or foreign. 

It's an incredible filter. In 
tests* we found that the new 
Fram holds 5096 more dirt and 
lasts 5096 longer than our 
regular filter. And keeps more 
dirt out of the engine. _ 

But, just because it’s 5070 
better, don’t get worried that 
it's going to cost 5096 more. 

SAME PRICE 

The new Fram Extra Life 
doesn't cost any more than our 
old filters. 

In other words, you get extra 
life. 

And extra protection. 

At no extra cost. 


50% EXTRA LIFE 
AT NO EXTRA COST. 


Fram and Autolite are Bendix Companies 
Fram Corporation, Providence. Rhode Island 02916 


*Tested against our conventional air filters in accordance with SAE procedures. Results may vary 
according to car's condition, filter change interval and where and how you drive. 


—— 
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PS cor test & driving report 


Since it was fuel economy that 
spawned all of the radical new cars we 
have seen recently—and will continue 
to see far into the future—fuel econo- 
my is the logical first comparison. 
Here, the GM cars enjoyed a wide 
lead. The Omega, with the Pontiac- 
built 151-cu.-in., four-cylinder engine, 
is the leader of the group. It has EPA 
ratings of 22 mpg for city driving and 
35 on the highway. The Citation is 
rated slightly less stingy with gaso- 
line: 20 mpg city and 30 highway. Our 
own 7500-mile test of the Omega, and 
10,000-mile test of the Citation (else- 
where in this issue), showed these fig- 
ures to be highly optimistic. Yet the 
improvements GM made are still most 
impressive. 


No performance trade-off 

However, fuel economy is only part 
of the story. It's very easy to build a 
smaller car with a smaller engine, and 
then to claim improvements in mpg— 
while performance suffers. In this 
case, though, GM has actually built 
more performance into the all-new 
'80's than the ’79’s they replace. 

The Omega, equipped with the 
mildest power-train combination, ac- 
celerates to 60 mph in 15.0 seconds. 
Thats comparable to some V8’s in 
full-size cars and a couple of seconds 
faster than a 1978 Pontiac Phoenix 


. equipped with the 231 V6. Driving in 


traffic, the car is quite responsive, 
though some adjustment is needed for 
drivers accustomed to V8-powered 
sporty cars. The four-cylinder engine 
acts more like a big six or a small V8 
in a heavier car, and is decidedly fast- 
er than almost any other four-cylinder. 

The Citation was equipped with the 
X-cars' performance engine, the all- 
new 173-cu.-in., 60-degree V6 built by 
Chevrolet. Tiny as that may seem, it 
delivers outstanding acceleration in 
the 2700-pound Citation. Zero-to-60- 
mph times averaged below 12 seconds, 
making Citation the runaway top per- 
former of the group. 

By comparison, acceleration in the 
six-cylinder Fairmont, Volare, and 
Concord is only adequate. Concord 
will surprise you, though, with zero- 


to-60 times in the 13- to 14-second 


range. Volare and Fairmont, howev- 

er, perform about as you'd expect, giv- 

en their weight and power trains. 
Just as impressive as the perfor- 


Omega slews sideways after locking 
rear brakes in 60-mph panic stop. Cita- 
tion locked front brakes, displayed simi- 
lar behavior but to lesser extent. Pump- 
ing brakes had little effect; yet Citation 
stopped shorter than competition with 
hot brakes. In real highway panic stop, 
Citation tended to fishtail. 


EPA fuel mileage (mpg) 


r - 
$53. P$. T 
SE Sf of Efo? 
55 oo ff zs 238 
Highway 30 35 24 24 23 
City 20 22 18 18 17 
Calif. city 18 22 16 16" 18 


*With one-barrel carburetor 


mance differences are the differences 
in body layout and design. Most no- 
ticeable: The GM cars are as much as 
two feet shorter than their competi- 
tors. You might think that would add 
up to some loss of interior space, but 
dimensions for passenger room are 
only slightly different. Citation and 
Omega are roomier in some areas, 
while Fairmont and Volare are better 
in others. When side by side, it ap- 
pears there is more total space in the 
Fairmont and Volare; but, when sepa- 
rated, the GM cars might seem more 
spacious. (See measurements.) 

Note that the Omega and Citation 
are laid out for five passengers, two in 
the front and three in the rear, the 
same as the Fairmont. The two-door 
Concord is a four-passenger car, while 
Volare is the lone compact with a six- 
passenger rating. Our experiénce, 
however, indicates that the capacity 
of all the cars is four passengers. 

The most obvious advantage of 
GM's front-drive arrangement is the 
ability to seat passengers in compara- 
tive comfort in a much smaller pack- 
age. The lack of the usual transmis- 
sion hump and drive-shaft tunnel 
makes that possible. There is a vesti- 
glal "spine" down the center of the 
floor, but it's only three inches high, 
and does not interfere with passenger 
space. (It covers the brake lines and 
exhaust pipe, and also acts as a stiff- 
ening member for the floor pan.) 


Steering and stopping 
Good high-speed stability is a nor- 
mal feature of front-wheel drive, but 
was lessened in the GM cars for a logi- 
cal, though unanticipated, reason. 
Both of us (Dunne and Jacobs) noted a 
slight tendency toward front-end 
wander at turnpike speeds, which 
forces you to make frequent steering- 
wheel corrections. GM experts ex- 
plained that the front-wheel toe-in an- 
gle was reduced to near zero in order 
to cut down on tire scrub and thus im- 
prove fuel economy. That makes 
sense, but hardly seems a worthwhile 
trade-off for the miniscule economy 
gain. However, a slight increase in 
toe-in angle could cure the wander. 
Our braking tests revealed some 
puzzling surprises. In panic stops, the 
| Continued 
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Omega tended toward rear-wheel 
lockup; the Citation reacted just the 
opposite, tending toward front-wheel 
lockup. What's more, pumping the 
brake pedal, the usual method of free- 
ing locking brakes, had little effect. 
The power-brake system did not re- 
spond quickly enough to apply and re- 
lease the brakes in synchronization 
with the foot pedal. The result: Both 
cars, especially the Omega, slid out to 
one side or the other. This happened 
only under panic-stop conditions—in- 
cluding a real highway panic stop in 
the Citation, where it tended to fish- 
tail, but could still be controlled. Oth- 
erwise, the GM cars’ brakes per- 
formed perfectly under all normal 
conditions. 

Despite their panic-stop slewing, 
the GM cars stopped in shorter-than- 
average distances, with Citation best- 
ing the competition with hot brakes. 
(Note that the Fairmont, Volare, and 
Concord displayed no untoward brak- 
ing reactions under similar con@- 
tions.) 

As good as the idea is to put all the 
drive machinery under the hood, it 
does pose problems—like overcrowd- 
ing. The rear three spark plugs on the 
Citation V6, for instance, are literally 
out of sight. GM says you have to 
change them by touch alone. It's a 
tricky job, complicated by engine heat 
and the proximity of the firewall. For- 
tunately, spark-plug change intervals 
are 30,000 miles. 

In the hatchback Citation, as well 
asin the notchback Omega, the trunk 
floor is flat, and the spare is stowed 
beneath. It doesn't interfere with the 
usable cargo space, yet is easy to reach 
in an emergency. The other cars' 
trunks don't measure up to the conve- 
nience of the two GM designs, al- 
though Fairmont and Volare do have 
larger volumes than Omega's trunk. 

We speculate that Citation's slight- 
ly high 60-mph noise level compared 
to Omega can be traced to the open 
area above the rear axle and wheels, a 
necessary part of the hatchback de- 
sign. At lower speed, though, the V6- 
powered Citation is actually a bit qui- 
eter than Omega. 


Standout features 


While we've covered the features of 
the competing Fairmont, Volare, and 
Concord in earlier tests [Mar. '76 and 
Feb. 78], there are some that stand out 
and deserve mention: 

Ford's 200-cu.-in. six works best in 
the Fairmont. It's relatively smooth 
and quiet, and offers a significant two- 
mpg fuel-economy advantage over the 
optional 302 V8. Among Ford sedans, 
Fairmont and its Mercury cousin, 
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Volare cuts hard to right approaching end 
of high-speed lane-change grid (top), but 
still corners flatly. Fairmont (above) was 
reassuring and predictable, although not 
fastest. Omega was actually fastest, nos- 
ing out Citation by just 0.03 sec.—not 
enough faster for a higher mph rating. 


Volare's spare tire intrudes intotrunk, cut- 
ting usable space. Citation's hatchback ar- 
rangement and out-of-the-way spare 
gave it the largest cargo capacity. 


Zephyr, offer the best balance in ride, 
handling, room, and ease of driving. 

Like the Volare and Concord, Fair- 
mont is avallable in a station wagon. 
None is available in the four GM com- 
pact-car lines. 

You feel more as if you're in a full- 
size car when you switch from the 
Omega or Citation to the Volare. In a 
few years, it may be Chrysler's full- 
size car, but now it's in the mid-size 
class—no longer a compact since GM 
changed the rules defining small cars. 
As a mid-size, Volare is a first-rate 
value, especially with the six-cylinder 
engine's fuel economy. 


| E es 


AMC is determined to find a niche 
for each of its models where the big- 
three U.S. auto makers do not com- 
pete. With the Concord Limited, and 
its high-luxury interiors and extra- 
cost exteriors, it looks as though 
they've found one. The Concord is the 
best-looking inside, and offers the 
plush feel of a big, expensive sedan. 
Leather seats, extensive use of wood- 
grain and bright trim on the interior 
panels, and an expensive-looking in- 
strument panel put the Concord a cou- 
ple of grades above other compacts in 
visual quality. 

For specs and test results, see page 47 
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You'll need to seal 
| around the tub - 
sometime...- 


DAP | 


ce: and you'll find it's so easy 


with Kwik-Seal® Tub & Tile 
Caulk. Just squeeze the 
tube for a white, watertight 
bead around tubs, sinks and 
showers. Quick-drying, it 
stays flexible and won't 
shrink or crack. Resists 
mildew, too, and has no ob- 
jectionable odor. A versatile 
household caulk, Kwik-Seal 
also grouts tile and caulks-— 
around interior wimrdów and 


TUB & TILE 


CAULK 
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wipe with a damp-ctóth. 


and when you do... 
all you gotta know is n 
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DAP can help in other ways. To 
patch fine line cracks or deep 
holes in plaster or drywall, use 
DAP Interior Spackling Com- 
pound. It's ready mixed and 
smooth spreading. Makes 
invisible repairs. For long-term 
M seals around exterior doors and 
if | i windows, apply Butyl-Flex® 

| | | Caulk. This tough sealant helps 
| | reduce heat loss, lasts longer 
than oil-base caulks. You should 
protect gutters, downspouts and 
other galvanized metal with 
Derusto Galv-A-Grip™. The ad- 
vantage? It won't crack or peel 
like ordinary de A 


door frames. To clean- TB just mu 
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Anearly warning system for shade-tree mechanics. 


When you start to do your own tune-ups, you become 
more attuned to the needs of your engine. You begin 
to realize just how important it is to have all the sys- 


tems functioning properly. And the importance of know- 


ing, as soon as possible, when something's wrong. 

That's why the smart shade-tree mechanic will 
install a complete set of Stewart-Warner Sensor Instru- 
ments. They re easy to install. They re built to be 
rugged. And they're calibrated for the kind of critical 
accuracy Stewart-Warner is famous for. 

You can buy individual Sensor Gauges mounted in 
handsome modular housings. Two or more modules 


can be clipped together for a unique custom look. Or 

you can buy several gauges in a pre-assembled panel. 
Sensor Instruments. They re part of a complete line 

of Stewart-Warner equipment designed t to meet the 

needs of shade-tree mechanics. | 

Stewart-Warner Corporation 6 

Consumer Products Division — 1*7 x 

1826 Diversey Parkway m) 

Chicago, Illinois 60614 (eme! 
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pickups: 
America's 
No.1 sellers. 


Ford pickups were America's No. 1 
sellers again in 1978 according to 

R. L. Polk & Co. registrations. And, for 
the third straight year, a Ford F-100 is 
the gas mileage champ, too! 

Ford pickups are built tough. With 
tough Twin-!-Beam front suspension, 
an all-welded cab, extensive rust 
protection, and a double-wall box on 
every Styleside. They're tested tough 
at Ford's Arizona Proving Ground 
over miles of truck-jarring bumps, 
chuckholes, salt sprays. 

Ford pickups offer choice, too: the 
roomy SuperCab, handsome Ranger 
Lariat and a full line of 4-wheelers. 

Ford pickups. See 
why they're America's 
best-selling pickups. 

At your Ford Dealer. 


Tough Ford `. 


HIGHEST PICKUP 
GAS MILEAGE RATING 
IN AMERICA! 


18 


EPA est. MPG with 6-cyl. eng. 


and opt. 4-spd. man. OD trans. 


Best EPA estimate of any full- 
size pickup excluding Dieseis 
and car-trucks. Compare this 
estimate to the "estimated 
MPG" of other trucks. Your 
mileage may differ depending 
on speed, distance and 
weather. Six-cyl. eng. not avail- 
able in Calif. 


Ford's Arizona Proving Ground 
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PS car test & driving report 
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PS serviceability ratings 
How easy is it to service these cars? To 
give you an approximation of how dif- 
ficult it is for a typical person to per- 
form various service operations, we 
| examine each test vehicle. The num- 
bers mean: 1, very difficult; 2, difficult; 
3, average degree of difficulty; 4, easy; 
5, very easy. 


Fairmont 


Checking fluid levels: 
Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 


Checking the engine: 
Spark plugs 
Distributor 

Carb adjustment 

Oil filter 

Dil fill 


| Replacing hoses: 
Upper radiator hose 
Lower radiator hose 
Heater hoses 


Changing bulbs: 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 


Checking 'uses: 
Spare-tire accessibility: 


Changing belts: 
| *Sealed 
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mun Volare 
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Citation, Omega, Fairmont, Volare, and Concord— 
| dimensions, specs, and test results 


DIMENSIONS (inches) 
Wheelbase ..... llle 


Pragan HE W"' 2 NW NM " " 


WEB Rosee BORT 


Front head n room 


w.-n W ub ooa * ror 
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Rear hip room 
Rear leg room (min). . . . . ... 
Rear knee room (min.) .. ..... 
Couple distance 


SPECIFICATIONS 
Engine ; 
cried (cu. in. n. 
Compression ratio 
Carburetion. 
Net hp @rpm........... 
Net torque (& rpm . 
Transmission. ...... 2... 


m, a ma ma m" " T :r.'w 


2o Soy Se se — 4204. El 


Tire size 
Steering > ooo ee, 


Cee a^a ue ca eo i R^ -" Ww B 


Overall steering ratio . 
Turns, lock to lock 2. 2 2 2. s... 
Turn diameter (ft) . . . . 


" a mv."7 au 


Front suspension... 


Rear suspension . 


Front stabilizer-bar 
diameter (in.) . 
| Rear stabilizer-bar 
diameter (in.) . DIG 
Trailer towing (max. iis oue 
Trailer tongue weight (max. Ibs.) . . 
Brakes loss sss 
Brake swept area (so. in.) . 

- Fuel tank (gal.). . T 
Trunk space (cu. ft.) . — 
Liftover height (in)... --. -2 - 
Curb weight (Ibs.) 
F/R wight distribution (9) ; 
Basit NES. cee nem nr 
Price as tested . 


Fo = 3,.- p d m... 


Major options on test car. 


TEST RESULTS 
sor pa (sec.) 


Brake test (cool) 60-0 mph 
Stopping distance (ft.) . 
Pedal pressure (Ibs.) . 
Disc temperature (" F) 

Brake test (hot) 50-0 mph 
Stopping distance (ff)... . . . 
Pedal pressure (Ibs). . . 2... 
Disc temperature (^F) 

Interior noise (& 60 mph (dBA). . . 

Handling test (mph) . 

Maneuverability test (mph) 


- d! b $.a4 


Chevrolet 


radial 
P205/70R13 
Rack and pinion, 


Independe nt, Mac- 
pherson strut 


Trailing arms with 
coil springs, 
open-section 
transverse beam 


0.866 


NC $527, power 
steering $153, 
automatic trans- 
mission $315, V6 
$225. tires $157, 
custom paint 
$138, instrument 
cluster $102, AM/ 
FM ste 

$467, interior trim 
$235 


90 @ 4000 
134 @ 2400 
3-speed automatic 


253.1 
General 
Steel-belted radial 


P205/70R13 
Rack and pinion, 


38. ! 
Independent, Mac- 
pherson strut 


Trailing arms with 
coil springs, open- 
section transverse 
beam 


251.58 


$ 

AC 3527. power 
steering $153, au- 
tomatic transmis- 
sion $315, AM/FM 
steren/tape $253, 
tires $170 


Ford Plymouth 
Fairmont Volare 
105.5 112.7 
194.9 201.2 

53.6 55.3 

71.0 72.8 

56.6/57.0 60.0/58.5 

6.16 6.0 

384 39.2 

56.2 57.2 

41.8 42.5 

37.5 37.5 

53.7 55.6 

354 36.6 

1.6 12 

33.0 33.8 
Inline 6 Inline 6 
200/3.3 225/3.7 
8.5.1 84.1 
|-bbl. 2-bbl. 
85 @ 3600 110 @ 3600 
154 @ 1600 — 180 ( 2000 — 
J-speed automatic ^ 3-speed automatic 
2.73.1 2.76.1 
Uniroyal Goodyear 
Steel- belted radial Viva radial 
CR78 x14 P195/75R14 
Rack and pinion, Recirculating ball, 
power power 
20-16:1 variable 18.7.1 
3.05 25 

39.0 40.7 
Independent, hybrid Independent, non- 
MacPherson strut w/ parallel control 
coil spring on lower arms, torsion bars 
control arm 
Four-link, coil Parallel longitudi- 
springs, solid axle — nal leaf springs, 

ngid axle 

0.88 0.94 
none none 
2000 2000 
200 200 
Disc/drum, power Disc/drum, power 
275.5 355.0 
16.0 18.0 
16.8 16.2 
30.0 294 
2950 3356 
54/45 55/45 
$3870 $4336 
15255 5030 
NC 3421, six-cylin- asonal value 
der engine $208, package $581 
flip-up sunroof 
$108, automatic 
transmission $235, 
power steering 
$126, AM/FM stereo 
$156 

15.9 14.0 

18.2 15.6 
125 133 
135 100 
235 130 
149 151 
175 155 
ll 483 

68 70 

62.4 56.3 

26.8 26.8 


TEST CONDITIONS: Ambient temperature 45° F; relative humidity 40 percent; barometric pressure 30.06 inches Hg 


“With rear seat folded 


Performance comparison with selected models 


1978 Ford Fairmont Futura 6 
1978 Plymouth Volare 6 
1978 Pontiac Phoenix V6 
1978 AMC Concord 6 

1978 Chevrolet Malibu V6 
1979 Chevrolet Chevette 4 — 
1979 AMC Spirit 4 


Mpg (city Accelera- Brakes 60-0 Handling Maneuver- 


Goodyear 
Viva radial 


P195/75R14 
Recirculating 


ng on upper 
Hotchkiss, iso- 
lated, semi-ellip- 
tic springs 


0.88 


$4099 

$6188 

Limited package 
$1299, automatic 
transmission 

$323, AM/FM ste- 
reo $152, 258 
engine $130, AC 
$513, cruise con- - 
trol $104 


— 


riving} tion 0-60 mph {hot} (mph) rene mph 
mph (sec.) (ft.) 

49 15.5 155 62.4 28.1 69 
18 14.6 165 56.3 25.0 68 
18 17.1 147 58.2 26.4 69 
16 15.9 175 54.5 24.3 70 
19 18.7 127 60.0 28.1 67 

ES 185 — 152 64.7 30.1 c 
15 18.4 62.4 29.1 


165 


70 
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ALTERRNATE-ENERGY ANSWERS 


Jan F. Kreider is a consulting engineer specializing in the design and economic 


By JAN F. KREIDER 


analysis of solar-energy and energy-conservation systems. He is the author of 
several books on solar technology, and a lecturer at the Univ. of Colorado. 


Solar air conditioning 

Is solar cooling for homes economical in 
the South? If so, what system should be 
used? 


Solar cooling has been technically possi- 
ble for several years since the small three- 
ton Arkla lithium-bromide absorption 
units became available commercially. 
However, it is very difficult to save any 
money by using solar cooling for several 
reasons: 

® Solar cooling equipment is much 
more expensive than the standard vapor- 
compression (VC) machine. In addition to 
the cooling mechanism, you must provide 
a full solar-heat collection system includ- 
ing collectors, pipes, heat exchangers, and 
storage tanks. 

€ The performance of solar AIC units is 
marginal if a flat-plate collector is used, 
since it is barely capable of providing suf- 
ficiently hot fluid at good efficiency during 
the cooling season. This is particularly 
true where the summer wet-buib temper- 
ature is high. À more expensive tubular or 
concentrating collector can be used, of 
course. A Japanese firm (Yazaki) recently 
released a small AIC unit suitable for solar 
use which operates at full capacity at 160 
degrees F, thereby improving the match 
with flat-plate collectors. 

€ Unless properly cared for, absorp- 
tion air conditioning units (the only type 
currently available) may require more ser- 
vice than VC units. 


Seasonal ratings 


The COP of heat pumps and the EER of air 
conditioners are specified at only one con- 
dition. Since the unit may experience 
these precise conditions only a few times 
per year, isn't there a better way to rate 
these machines? 


Yes, there is a better way. it's called the 
seasonal performance factor (SPF) for 
heat pumps and the seasonal energy-effi- 
ciency ratio (SEER) for air conditioners. 
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These numbers are the average COP and 
EER for the unit for a specific location for 
the entire heating or cooling season. 
Since both SPF and SEER are weather de- 
pendent, they reflect the effects of climate 
on performance. if you know the weather 
in your location and the performance 
curve of your unit, you can find the SPF or 
SEER. Dealers for most air-conditioning 
and heating-equipment manufacturers 
can do this for you, using a centralized 
program. All you would need to supply is 
the heating or cooling load for your 
building. 


Adding solar heat 


| want to reduce my heating bill by possi- 
bly adding solar heat to my early-’50's 
home. What would you recommend? 


The first consideration must be the avail- 
ability of solar energy —exposure area 
large enough, orientation within 20 de- 
grees of due south, location for storage 
tank and other mechanical equipment. 

Second, consider the economic pay- 
back. If your home was built with typical 
construction practices of the 1950's, it will 
be rather energy-inefficient. Presumably 
you have corrected part of this problem 
already, since correction will pay back 
within only a few years. If you now use 
any fuel but natural gas, a well-designed 
solar system will pay off within five to 10 
years, depending on the exact cost of fuel. 
Reducing a gas bill by heating with solar 
energy will pay off only after 10 years in 
most parts of the country. 


Overhangs to block the sun 


| am going to build a home in Des Moines 
with large south-facing windows. In win- 
ters the solar gain will help heat my home. 
In summer | want to block out the sun 
from these windows by using an over- 
hang. How large should it be? 


The design of overhangs can be done very 
accurately if you know the specific date in 
spring for which you wish the overhang to 
shade the south windows fully at noon. It 
is particularly easy to make the calculation 


for March 21 since the solar declination is 
zero on that date. For a March 21 solar 
cutoff the overhang horizontal dimension 
H can be calculated from the following 
equation: 

H = (window height) x (tangent of 

your latitude) 
The tangent function can be found by us- 
ing a calculator orfrom trig tables. For Des 
Moines the latitude is about 42 degrees 
and a five-foot-high window needs a 4v» 
foot overhang for full shading at noon on 
March 21. 

lf you want to start your shading at 

some other date, a slightly more complex 
equation is needed: 

H = (window height) x(cosine of 

solar azimuth angle) + (tangent of 

solar altitude angle) 
The altitude (angle above the horizon) and 
azimuth (angle of the sun away from the 
due-South line) angle are given in tables 
in the ASHRAE Handbook and most solar 
textbooks and manuals. 


UF foam 


What are the pros and cons of foamed-in- 
place insulation? 


There are two general types of foamed-in- 
place insulations. The most common is 
called urea formaldehyde (UF) and the 
less common polyurethane (PU). Properly 
applied in a wall cavity, they have twice 
the R-value of fiberglass batts and provide 
excellent sealing against air infiltration. 
Shrinkage is controlled by correct blend- 
ing of ingredients and application temper- 
ature. However, many persons have acute 
sensitivity to the formaldehyde gas that is 
released by UF foam insulation if it does 
not cure properly. 

The Department of Energy is presently 
investigating UF foam in three areas: 
odor, shrinkage, and "medical questions” 
(principally, complaints of upper-respira- 
tory ailments). In addition, the Consumer 
Product Safety Commission is consider- 
ing setting a safety standard for UF foam 
insulation. At present, however, there is 
no government regulation of the industry. 
Your best bet with this type of insulation ts 
to stick with a reputable manufacturer and 
installer. 

Polyurethane foams are less frequently 
pumped into walls because of difficulties 
in controlling the expansion volume. Ex- 
cessive foam volumes in stud spaces can 
cause plaster to crack under the resulting 
stress. PU foam can be sprayed on the 
exterior of a building if the rather unusual 
appearance is acceptable. Since this ma- 
terial is quite sensitive to ultraviolet solar 
radiation, a protective paint must be ap- 
plied to the outer surface. 


Got a question on an alternate energy 
such as solar, wind, water, or wood? Or on 
energy-conservation techniques that 
could reduce your home's heating and 
cooling costs? Every other month, alter- 
nating with “Adventures in Alternate 
Energy," Jan Kreider answers questions 
selected from those sent in by readers. 
Write to "Energy Questions," Pop- 
ular Science, 380 Madison Ave., New York, 
N.Y. 10017. Queries can't be answered by 
mail. 
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(We need your opinion) 


A system with 
remote for less 
thanthe other 


people cha rge 4 


for justa 
falevbons 
answering - 


machine 


This ad's a test. A kind of consumer survey. 
With a special Free Offer. To see if the low price | 
of the new Call Jotter remote telephone an- 
swering system can turn one of the biggest 
selling business items into one that's success- 
ful with consumers, too. 

Ordinarily, information like this comes from a 
consumer panel. Focus groups. But the man- 
ufacturer wasn't about to commit for the enor- 
mous sum required based on talk. He wanted 
facts. And came to us, as one of the largest mail 
merchandisers, for help. Because orders are 
facts he could act on. 


Quality Features 

For our part, we tested the Call Jotter 
thoroughly. And can tell you it's exceptionally 
well made. (It has to be to get our guarantee.) 
With solid state, microprocessor technology 
and plug-in simplicity. It's C.C. approved. And 
delivers the freedom and convenience you get 
with systems selling for $299.95— which is the 
going price, as you know, for remote telephone 
answering machines. 

One thing we did tell the manufacturer: 
something extra should be given to those who 
participate in this test. He agreed. So, you'll 
receive with your order a FREE professionally 
recorded tape that answers and records 30 
messages ...a FREE blank tape for recording 
your own messages or for when you're using 
the machine as a cassette recorder and player 

. plus a FREE adapter for connecting the Call 
Jotter to your telephone jack. 


An Extraordinary Convenience 

Now, we ask you, how much would it be 
worth to you, to your wife, even your teen-age 
children to never miss or worry about a phone 
call again? And to get your messages without 
having to wait until you get home—from any 
phone, anywhere in the world. Resetting the 
machine to take 30 more messages by touch- 
ing a button on the Tele-Key remote control. 

Of course, you'll use your Call Jotter to an- 
swer the phone when you're working outside 
and when you're in a part of the house where 
there's no telephone. 

How much would you spend for an answer- 
ing machine when the phone rings and you're 
up on a ladder painting the house? It's true— 
isn't it—the phone always seems to ring at 
exactly the wrong time. Like the critical moment 
in your favorite show and whenever you're tak- 
ing a nap. 


Get your message from 
any phone anywhere in 
theworld. —— 


Think of the time you've spent just waiting for 
someone who's promised to call. And what 


value do you place on your privacy ... on work- 
ing without interruption? 
ause your Call Jotter has a monitoring 
system that lets you listen without answering, 
u can go back to what you were doing the 
instant you know its a nuisance call or for 
someone who's out of the house. Naturally, you 


can take any call that's important. 


Two For The Price of One 

For additional value, Call Jotter works with a 
single cassette, like a pocket recorder or dictat- 
ing machine, so you'll use it to listen to your 
favorite tapes and for recording your own 
tapes, for dictating letters and memos to be 
transcribed at the office. 


Save $130.00! 

You'll use your Call Jotter, then, when you're 
away—whether it's running to the corner store 
or spending a month in Europe. 

Still—we agree, you probably wouldn't want 
to spend $299.95 for something that isn't busi- 
ness related. With Call Jotter, though, you save 
$130.00! And that's a different story. 

At $169.95 (plus $4.35 shipping and han- 
dling) Call Jotter's the lowest priced remote 
telephone answering machine you can get. 
(Without the remote, it's even less, only $99.95 
plus $4.35 shipping and handling. ) 

Now, we invite you to discover the conve- 
nience and freedom it brings—especially if 
you're an active family—without risking one 
cent. 


i. en 


You can order either model with any national 
credit card simply by calling the toll free number 
below at any time. If you prefer, send your 
check to Douglas Dunhill at the address below. 
dn residents are required to add the sales 
tax. 


Call 800-621-5554 
Illinois Residents Call 800-972-5858 
In operation 24 hours, 7 days a week 


Hemember, the low, down-to-earth price in- 
cludes the Tele-Key remote control and the two 
FREE tapes plus the FREE adapter that fits 
your telephone jack. (If you don't have a phone 
on a jack, the telephone company will install 
one for a modest, one time charge when your 
system arrives.) 


You Must Be Satisfied 

Use your Call Jotter for 30 days. If you're not 
completely satisfied return it to us for a com- 
plete refund, no questions asked. Simply use 
the carton it comes in and follow the simple 
procedure in the directions we send you. 

If this test is successful, the manufacturer will 
go into full production and you'll be seeing the 
unit in stores everywhere in six to nine months. 
You'll have played a part in this success—for 
which we thank you. Meanwhile, we'll be filling 
orders while we can nom the supply on hand. 


E Approved for connection in accordance with tele- 
phone company filed F.C.C. regulations 

* Uses standard 60-minute cassettes 

* Plugs into any phone on a jack with adapter 
supplied free 

e Dynamic microphone, full fidelity speaker, push- 


button tape controls, call light, recorder-player 
operates on standard A.C. current 


* Tele-Key complete with 9V battery for remote con- 
trol from any phone anywhere in the world (2" x 3" 
x1"—4 oz.) 

* Hi-fi styling. Black and walnut color. Just 912" x 
1012" x 234" 


The convenience and freedom you want. . . At 


the price you've been waiting for. 


Douglas Dunhill 


V2 2H. 
Dept. "a 2277 


Ten Douglas Dunhill Drive, Oak Forest, IL 60452 
(¢).Douglas Dunhill Inc. 1979 


ON TARGET 


By PAUL WAHL 


Handgun-caliber carbine 


From 1894 to 1934, Marlin offered its 
Model 1894 lever-action repeating rifle in 
calibers 32-20, 38-40, and 44-40, for which 
the popular Colt single-action six-shooter 
also was chambered. It was a common 
practice, dictated by frontier logistics, for 
Westerners to carry both rifle and hand- 
gun using the same round. This still is a 
good idea. 

Recently, Marlin revived the Model 
1894 in a handsome little carbine that 
shoots America's most popular centerfire 
handgun cartridge, the 357 Magnum. This 
updated version of the 1894 Marlin has 
the classic lines of the original, is fitted 
with a short 18'/-inch barrel for easy car- 
rying and fast handling. It weighs just six 
pounds. 

All factory-loaded 357 Magnum car- 
tridges, except wadcutters and shotshells, 
can be used in the Marlin Model 1894C. 
Also, 38 Special rounds with an overall 
length of more than 1.4 inches will func- 
tion in this carbine. The tubular magazine 
holds nine cartridges. 

| think that Marlin has a real winner in 
this 357 Magnum carbine, the only lever- 
action of its kind currently manufactured 
in the U.S. At $162.95 (suggested retail 
price), the Model 1894C is sure to become 
very popular with the many outdoorsmen 
whose favorite six-shooter is a 357 Mag- 
num. From the Marlin Firearms Co., 100 
Kenna Dr., North Haven, Conn. 06473. 


Compact rifle scopes 


Today's smaller and lighter rifles call for 
more compact scope sights to hold over- 
all size and weight to the minimum. l've 
just field-tested two ofthe latest miniature 
scopes—the Burris Mini 4X and the Leu- 
pold M-8 2.5X Compact—on my pet rim- 
fire sporter, the Ruger 10/22 autoloader 
(pictured here with the Leupold scope). 


50 | POPULAR SCIENCE 


Both scopes performed very well for me. 
Although! used them on a 22, they're rug- 
ged enough for mounting on a big-bore 
rifle. 

The Burris Mini 4X is only 8% inches 
long and weighs just 7.8 ounces, while the 
Leupold M-8 2.5X Compact measures 81⁄2 
inches and weighs 7Y5 ounces. These 
lengths and weights are ‘4 and '4 less 
than those of conventional scopes in the 
same powers. One-inch-diameter tubes 
permit installation using standard 
mounts. 

Prices are $79.95 for the Burris Mini 4X 
and $108.50 for the Leupold M-8 2.5X 
Compact. Burris Company (Box 1747, 
Greeley, Colo. 80631) also offers Mini 6X 
($84.95) and Mini 8X ($89.95) models; 
Leupold & Stevens, Inc. (Box 688, Beaver- 
ton, Ore. 97005) has a 4X Compact 
($122.50). 


New scopes and binoculars 


At $79.50, Bushnell's Competitor 20X 40- 
mm prismatic telescope is easily today's 
best buy among spotting scopes. Capable 
of resolving bullet holes at 100 yards, it 
focuses as close as 33 feet (10-meter air- 
rifle range). Compact size—12'%2 inches 
long—adapts the competitor to pistol box 


mounting. Although primarily intended 
for target-range use, this scope is well 
suited to shorter-range nature study and 
general observation, too. It's well made, 
and has an attractive neutral-gray crackle 
finish. 

For rough going in rugged field use, the 
rubber-armored Bushnell Trophy is just 
the thing. This 50-mm prismatic field tele- 
scope with its 16X-36X zoom eyepiece is 
armored in non-slip, olive-green ribbed 


rubber. Field of view at 1000 yards is 131 
to 90 feet. Minimum focus is a close 20 
feet. Only 13% inches long, this scope is 


a hand-holdable 38 ounces in weight. The 
tough Trophy should prove very popular 
with big-game hunters as well as birders 
and other students of nature. Price is 
$259. If you prefer a fixed-power eyepiece, 
this scope is available with 20X, 32X, or 
48X ocular at $199 (extra interchangeable 
eyepieces are $38 each). 

Bushnell also offers the well-known 
Bausch & Lomb 7x50 individual-focus 
binocular in "battle dress''—waterproof 
and rubber-armored for foul weather and 
tough going. A true "night glass," it has 
the highest usable brightness of any bin- 
ocular. It's 7% inches high and weighs 52 
ounces, sells for $375 ($55 more than the 
standard 7x50). Bausch & Lomb binocu- 
lars, distributed exclusively by Bushnell, 
are widely regarded as among the world's 
finest. 


For an interesting catalog of sports op- 
tics—binoculars, spotting scopes, rifle 
scopes, etc.—write Bushnell Optical Co., 
2828 E. Foothill Blvd., Pasadena, Calif. 
91107. 


New books 


From the British publishers of The Lyle 
Official Antiques Review, long the "bible" 
ofthe antiques trade, comes The Lyle Offi- 
cial Arms and Armour Review 1979. Its 
384 pages are packed with thousands of 
photos of arms, armor, and other militaria 
with descriptions and current values, in 
dollars and pounds, derived from recent 
auctions. Compiled in cooperation with 
Wallis & Wallis, world-famous auction- 
eers of arms and armor, this authoritative 
volume belongs on every collector's 
bookshelf. Like the "Antiques Review," 
its $14.95. It's available from Apollo 
Books, 391 South Rd., Poughkeepsie, N.Y. 
12601. 

71001 Hunting Tips by Robert Elman is a 
well-illustrated guide to hunting small 
game, predators, medium game, upland 
birds, turkeys, deer, waterfowl, and big 
game, with information on rifles, shot- 
guns, handguns, other gear, and accesso- 
ries: 511 pages. It's well worth the $15.95 
price to any hunter. 

The Practical Book of Guns by Ken 
Warner will help you choose the best gun 
at the right price for the kinds of shooting 
you do. It offers a wealth of authoritative, 
commonsense advice from a real expert: 
261 pages, illustrated; $10.95. Both this 
and the previous title are from Winchester 
Press, 205 E. 42nd St, New York, N.Y. 
10017. Gs] 
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Afterall, if smoking ^ 
isn't a pleasure, 
why bother? 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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Some people set their sights higher than others. 


Seagram's VO. 


The symbol of imported luxury. Bottled in Canada. 


Enjoy our quality in moderation. 
Canadian whisky. A blend of Canadas finest whiskies. 6 years old. 86.8 Proof. Seagram Distillers Co., N.Y.C. 
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Some of the significant results of new SST 
research will never show up in a wind- 
tunnel test like that portrayed in our cover 
photograph. Whether or not we ever build 
a fleet of SST's, our society will profit from 
the knowledge gained when scientists 
and engineers are given the challenge to 
tackle apparently impossible problems. In 
our technological world, people rarely in- 
vent, discover, or find solutions in a vacu- 
um—they do so in direct response to the 
challenge of solving a problem before 
them. The solutions are often more im- 
portant for unthought-of applications 
than for the one at hand. We never know 
how new knowledge can be put to work 
until we have it to work with. 

Without the challenge of putting a man 
on the moon, a lot of people now walking 
around in good health would have been 
victims of diseases that had defied the 
best efforts of doctors to cure for centu- 
ries before. The kind of medical electron- 
ics that had to be developed to make Apol- 
lo a success might never have been avail- 
able if not for that "impossible" chal- 
lenge. And that's only one tiny example of 
the side benefits we've enjoyed from 
meeting challenges many thoughtless 
people have labeled “unnecessary.” 
Something to think about the next time 
you hear someone say, “Who needs to fly 
faster than sound?” You can read about a 
few of the many fascinating things SST 
engineers are learning in Jim Schefter's 
story starting on page 62. 


Plastic tires 


Promising new technology often does not 
get the expensive development engineer- 
ing needed to perfect it for the market un- 
til a pressing need arises. This seems to 
be what happened with the then-new 
plastic tires European Editor David Scott 
wrote about in the October '76 issue. 
We've heard no more about them until 
now. Scott reported that the polyurethane 
tire developed by the Schmidt brothers in 
Austria could run flat for 60 miles at 45 
mph and weighed a third less than its rub- 
ber equivalent. That kind of weight saving 
looks extremely attractive now— with auto 
makers struggling to save every ounce of 
car weight to meet mandated mpg re- 
quirements. 

Recently, the well-known German tire 
manufacturer Phoenix of Hamburg an- 
nounced its polyurethane tire with steel- 


cord reinforcement. In a public test, a VW 
Gold GTI was driven from the Arctic Circle 
to Sicily at high speed using Phoenix poly- 
urethane Stahlflex 3012 PS tires. The test 
was convincing even to initially skeptical 
test drivers. 


Magnetic heat pump 


Ordinary heat pumps have won accep- 
tance as a highly efficient way to heat (and 
cool) homes with electricity in areas with 
moderate winter temperatures [PS, July 
'78]. Like typical home refrigerators, freez- 
ers, and air conditioners, they use fluids 
that evaporate at varying temperatures 
and pressures to "pump" heat from one 
space to another. They generally use fre- 
on or ammonia as the fluid refrigerants. 

A new method of producing heating 
and cooling has been developed by scien- 
tists of NASA's Lewis Research Center, 
Cleveland. The device—a magnetic heat 
pump- promises to be more efficient and 
to give significant savings in equipment 
costs and energy consumption. The 
NASA scientists estimate that half again 
as much heat or cold could be produced 
for the same energy input as to a conven- 
tional heat pump. The magnetic heat 
pump uses a magnetic solid as the refrig- 
erant. Many magnetic materials become 
warmer when subjected to a magnetic 
field and cooler when the field is re- 
moved. 

Gerald V. Brown, magnetics and cryo- 
physics specialist at the Lewis Research 
Center and inventor of the magnetic heat 
pump, explains: "While scientists have 
been creating super-cold temperatures 
(near absolute zero) magnetically in their 
laboratories for the past 40 years, they 
have never been able to produce useful 
cooling or heating at room tempera- 
tures." The unusual behavior of a rare- 
earth metal—gadolinium—and an inge- 
nious regenerator overcame previous 
limitations on operating temperatures. 

“Gadolinium will change in tempera- 
ture by as much as 14 degrees C (25 F) 
when a strong magnetic field is applied to 
it and subsequently removed, and it will 
do so at room temperature. Furthermore, 
by using a technique called regeneration 
we already have achieved a temperature 
change of over 60 degrees C (108 F)." 

The working model at Lewis consists of 
a 100-centimeter (40 in.) long, five-cm 
(two-in.) diameter fluid-filled tube (the re- 


generator) and a doughnut-shape electro- 
magnet encircling it. The regenerator 
stands upright. Suspended within the flu- 
id-filled tube is a cylindrical stainless-steel 
canister containing 36 plates of gadolini- 
um, each:one millimeter thick. The canis- 
ter and electromagnet are anchored in po- 
sition at the same level. The regenerator 
moves up and down and is the only mov- 
ing part. When the gadolinium canister is 
at the "hot" end of the regenerator, the 
electromagnet is turned on, heating the 
gadolinium that heats the surrounding 
fluid. When the canister is at the "cold" 
end, the electromagnet is switched off 
and the cooling gadolinium absorbs heat 
from the surrounding fluid. 

Repetition of this process has a cumula- 
tive effect: The hot end gets hotter and the 
cold gets cooler. 


Octane labels 


By the time you read this, every gasoline 
pump in the country should display a la- 
bel giving the octane rating of the gaso- 
line dispensed. The Federal Trade Com- 
mission has made display of the label 
mandatory and the Environmental Protec- 
tion Agency will conduct field sampling of 
octane at gasoline stations and certify test 
results to the FTC. Civil penalties up to 
$10,000 fine per day for violations are pos- 
sible. The octane rating measures how 
well gasoline will resist engine knock- 
ing. 

But there can be some confusion in the 
consumer's mind because there are three 
different sets of octane numbers in use. 
The one you find in your owner's manual, 
for example, may not be the same as that 
onthe gas-pump label. One octane formu- 
la rates knock resistance under severe 
driving conditions. That's motor octane 
number (MON). Another rating called re- 
search octane number (RON) is for mild 
operating conditions. The required label 
will indicate a number that is the average 
of these two numbers. This average num- 
ber is also known as the "anti-knock in- 
dex" or AKI. For a detailed discussion of 
how to make the most intelligent use of 
the octane information, see our story on 
engine knock in PS, April '79. 
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shocks scientists with 
startling discoveries 


Dazzling photos from 
Space overturn old 
theories of Jupiter 


By JIM SCHEFTER 


The atmosphere at the Jet Propulsion 
Laboratory was charged with tense 
excitement. Even before the Voyager I 
spacecraft made its near encounter to 
Jupiter, we realized history was being 
made. Our group of scientists and re- 
porters had gathered in the early- 
morning hours of March 5 to monitor 
the spacecraft as it passed within 

Continued 


Jupiter's fiery moon lo (left) spits a gey- 
ser of volcanic ash 100 miles into the 
darkness of space. The volcanic plumes 
shoot forth at speeds up to 2000 mph— 
20 times faster than volcanic eruptions 
on Earth. Voyager's infrared instruments 
also found surface "hot spots” that may 
be enormous lakes of molten lava. The 
rest of lo's surface is pitted with jet-black 
volcanic craters rimmed with huge de- 
posits of sulfur and salts. 


Like brightly colored billiard balls, lo 
(near right) and Europa spin above Jupi- 
ter's striped face. lo is directly over Ju- 
piter's mysterious Red Spot—that whirl- 
pool-like storm center large enough to 
swallow a few Earths. It's been studied 
since Galileo first aimed his telescope at 
Jupiter—but Voyager's photos reveal 
fascinating new details. Short-lived 
clouds swirl madly about inside the spot 
as it plows like a massive ship through 
bands of turbulent white clouds. The 
photos on the facing page show Jupi- 
ter's eddying clouds in greater detail. 
The leading edge of the Red Spot 
projects down from the left of the center 
photo, above a white oval that's also a 
giant storm center. Computer-enhanced 
colors (far right) point up details. 
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Beautifully dappled and banded face of Jupiter is formed by thatthe clouds swirl about the spot at different altitudes. The Red 
clouds of deadly ammonia crystals painted by unknown chemi- Spot has actually turned a warm rust color since Pioneer Il flew 
cals. The varicolored eddies around the Red Spot tell scientists by in 1974, and various cloud bands have changed size. 
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Hurtling through space, tiny Amalthea 
(top) takes only 12 hours to zip around 
Jupiter. The mini-moon is only about 80 
miles high by 100 miles wide. Its projec- 
tile-like shape was probably sculpted by 
countless meteor impacts. Europa 
(above) showed Voyager cameras the 
face Jupiter never sees. Bright ice 
patches contrast with the moon's rocky 
surface. Most intriguing discovery: the 
irregular crosshatch of long scratches, 
some 600 miles long and 200. miles 
wide. Scientists say these crevices may 
be actual cracks in the moon's crust. 
Ganymede's faults (above right) excite 
geologists almost as much as lo's volca- 
noes. Jupiter's biggest moon, Gany- 
mede is larger than the planet Mercury 
and four times brighter than our moon. 
Like our moon, Ganymede's surface is 
pocked with impact craters. But it's also 
scarred by a giant, tendril-like network 
of grooves and ridges. Just as the conti- 
nental plates fracture and fault our 
Earth's surface, the crunching of mas- 
sive global-sized plates may have 
gouged Ganymede's surface, say scien- 
tists. The bright bull's-eye on Callisto 
(right) is about 560 miles across; its out- 
ermost ring about 1500 miles wide. 
Since the striking feature has neither a 
central depression nor rings of moun- 
tain ridges, scientists think that what- 
ever smacked into Callisto rammed it 
with such force that it almost cracked 
the icy moon's crust. 
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172,400 miles of the giant, banded 
planet. Incredible views of alien 
worlds nearly 400 million miles away 
began appearing on our black-and- 
white TV monitors. Scanned line by 
line down the screen, thé pictures 
slowly emerged until we saw full 
frames of swirling Jovian clouds and 
mammoth hurricanes, two cracked- 
ice moons, a potato-shape moonlet, 
and one smooth-faced satellite that 
would prove to be the strangest and 
most exciting of them all. 

Within a day, breathtaking color 
photos of the same scenes were avail- 
able. There were no taciturn scientists 
or jaded writers at those moments. Ev- 
eryone was stunned. 

In rapid-fire fashion Voyager re- 
ported discovery after discovery. The 
findings came so fast that scientists 
were still reeling from one shock when 
the next appeared. 

By mid-March, one conclusion was 
inescapable: The Voyager 1 mission to 
the Jovian system is the most spectac- 
ularly successful and scientifically 
significant planetary exploration ever 
undertaken. It surpasses the Viking 
landings on Mars and Pioneer's prob- 
ing of Venus. It may berivaled only by 
man's landing on our own moon. 

"The whole thing is an absolute sur- 
prise," exclaimed Dr. Frederick L. 
Scarf of TRW, Inc., principal investi- 
gator on Voyager's plasma-wave ex- 
periment. "None of these things were 
expected, even a week before we got 
there." 

Among the surprises that left ev- 
eryone grinning in shocked excite- 
ment: 

€ Discovery of a thin ring of rocky 
material around Jupiter, making it 
the third planet, along with Saturn 
and Uranus, to have such a formation. 
(Arriving this month, sister ship Voy- 
ager II will get a follow-up look at Ju- 
piter's rings and other features.) 

® Detailed photos of Jupiter's fairy 
necklace of brightly colored Galilean 
moons—lo, Europa, Ganymede, and 
Callisto—each so different from the 
others that there is not even a family 
resemblance. And the first photo ever 
of tiny Amalthea, a rocky lump orbit- 
ing close to the planet. 

€ Movie-like sequences showing 
Jovian storms large enough to swal- 
low a dozen Earths, with the smallest 
storm ripples and eddies being mea- 
sured in the hundreds of miles. 

€ Enormous and  unpredicted 
changes in the Jovian environment 
since two Pioneer spacecraft passed 
through in 1973 and 1974. 

Butthe greatest surprise of all came 
days after the original excitement. I 
learned of the newest find as I was 
being briefed by Dr. Edward C. Stone, 
physicist from the California Institute 


of Technology and Voyager project sci- 
entist. 

Stone was discussing the changes 
around Jupiter, particularly in the re- 
gion of the tomato-colored moon Io. 
Close-up photos of Io showed a blotchy 
red surface with no impact craters. A 
large, seemingly quiet volcano ap- 
peared plainly in one frame. Geolo- 
gists were puzzled over the apparent 
youth of Io's surface. 

Stone also ticked offthree Io-related 
mysteries: increased ultraviolet radi- 
ation in the near-Jupiter space; in- 
creased intensities in the doughnut- 
shape sulfur cloud that circles Jupiter 
at Io's orbit; and the discovery of pre- 
viously undetected radio emissions in 
that sulfur cloud. 

"something has changed," Stone 
told me. "Something has happened 
since the Pioneer II flyby in 1974, but 
we don't know what." 


GG We may learn more 
about plate tectonics 
from Ganymede than 
from California 99 


"You have a picture of a dormant 
volcano on Io," I said. "Could a volcano 
have erupted there after 1974?" 

"Its possible, Stone agreed. "I 
think Io has done something." 

At that moment, Dr. Bradford 
Smith, University of Arizona astrono- 
mer and head of Voyager’s imaging 
team, burst into the rocm. "Tve got to 
see you now," he told Stone. “It’s ur- 
gent." 

Thetwo scientists conferred quickly 
in the hallway. Smith's news was as- 
tonishing. 

Voyagers cameras had captured 
photos showing at least six volcanoes 
actually erupting on Io. Great clouds 
of matter were being ejected miles 
above the surface. Some particles 
were even escaping into space. 

These are the first extraterrestrial 
volcanoes ever found. If Voyager 
makes no other discoveries, the volca- 
noes are worth the trip. 

As with so much of what Voyager 
found, Io's erupting volcanoes are not 
only surprising, but examples of the 
greatest scientific luck. For days be- 
fore their discovery, geologist Laur- 
ence Soderblom of the U.S. Geological 
Survey at Flagstaff, Ariz., had been 
puzzling over photos of Io. 

“The surface of Io is obviously 
young," he had said repeatedly. "It's a 
body we had thought to be much like 


our moon, but apparentdy it’s been 


cooked and steamed out of its interior. 
We should see impact craters, but 
there are none detectable. Our esti- 
mates of the youth of Io's surface have 
to be revised downward.” 

So they were. One day, Soderblom 
estimated the age of Io's surface at 
about 100 million years, a mere youth 
by solar standards. The next day, after 
more analysis, he said it could be as 
young as 10 million years. 

Shortly before revelation of the Io 
volcanoes, I sat with him on the steps, 
enjoying the morning sun. “I’m now 
down to a million years or so for the 
age of TIo's surface," he said. “It just 
keeps looking younger.” 

But even then, it was beyond think- 
ing to a trained geologist that the sur- 
face he was studying could be just a 
week or two old. “The odds against 
seeing a live volcano are enormous," 
he said. "How often do you see one 
erupt when you fly over Hawai?" 

Yet that's exactly what happened 
on March 4 when Voyager dashed past 
Io, framing its red face in photos. But 
it was five days before the volcanoes 
were noticed by JPL engineer Linda 
Morabito. She was studying the pho- 
tos to plot Io’s position against the 
background stars. At one point on Io's 
limb, or horizon, she found a bulge 
that shouldn't be there, obscuring a 
star she was seeking. She asked for an 
enlargement of the mysterious zone. 
And there it was. 


Spotting a live one 

The volcanic eruption couldn't be 
missed. Its plume jetted straight up 
more than 60 miles, then fanned out 
into a mushroom shape as most of the 
ejecta fell back toward Io. Other pho- 
tos revealed more volcanoes erupting 
simultaneously, some spewing ash 
plumes 150 miles high. 

The implications of the discovery 
are stunning. After all, previous 
spacecraft photos of alien terrains 
have shown only bleak, dry, long- 
since-dead landscapes. But, as geolo- 
gist Soderblom said later (when dis- 
cussing Io on the MacNeil/Lehrer Re- 
port): "This is the most dynamic and 
active geologic surface in the entire 
solar system. Far more active than the 
Earth." 

Since the Earth's early geologic his- 
tory is blurred by time, erosion, and 
more recent cataclysms, the discovery 
of another volcanically active body in 
the solar system is especially signifi- 
cant. Now geologists can hope to as- 
semble more precise clues as to how 
the Earth evolved. Further, there is a 
fragile but fascinating chance that life 
might someday evolve on Io. Erupting 
volcanoes not only warm a planet's at- 
mosphere, they also release water va- 

Continued 
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The Voyager 1 mission . . . is the most spectacularly successful 


por. And a warm, moist environment 
is one precondition for life. 

Why is Io so volcanically active, 
when other, larger worlds such as 
Mars and the moon have not been able 
to sustain their inner fires? 

A new theory, published during the 
Voyager mission, proposes that Io is 
heated inductively by the conflicting 
gravity forces exerted on it by Jupiter 
and the outer Galilean moons. If this 
is true, Io should continue to be volcan- 
ically active, even though other moons 
died long ago. 

"Io is incredible," Soderblom told 
me. "Everything to do with Jupiter's 
moons came out the reverse of what 
we expected. I had a mental image of 
Io looking like our moon. Ha! 

"And we all expected dirty snow- 
balls at Ganymede and Callisto. In- 
stead we're seeing sheared, twisted, 
and cratered surfaces. Ganymede is a 
giant Humpty-Dumpty, and Callisto 
has a huge frozen onion ring." 


Planet-size cracks 

The predictions indeed were mostly 
wrong. Ganymede and Callisto are 
both thought to be basically the 
same—formed from mixtures of water, 
ice, and rock. But in the Voyager pho- 
tos, the moons look starkly different 
from each other. 

Ganymede's surface is dotted with 
bright patches, visible from great dis- 
tances. As Voyager closed on this 
moon, the patches became craters sur- 
rounded by creamy whitish sprays 
thrown out by impacting meteoroids. 

"As we got closer, we found lines in- 
scribed on the surface," Soderblom 
said with amazement. If its surface is 
mostly ice, then it has been cracked 
and shaved by enormous forces. Fault 
lines and rifts stretch hundreds of 
miles in every direction. Some Gany- 
mede photos look as if a giant lawn 
rake had been dragged this way and 
that across its surface, leaving rows of 
etched lines that cross each other in 
random patterns. 

There are craters, as well, but the 
long, scratchy scars dominate the 
scenery. In many places, fingers of 
light-colored material have been bro- 
ken and slipped sideways in major lat- 
eral offsets. One of these, Soderblom 
said, is a slip fault that moved about 
30 miles. 

"We've laid bare the crustal tecton- 
ics that are similar to plate tectonics 
on Earth," he said enthusiastically, 
"but we suspect global scale tectonics 
on Ganymede. Some of the markings 
extend more than 180 degrees. 

"We may learn more about conti- 
nental plate movement from Gany- 
mede than from California." 
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CALLISTO 


Voyager's trajectory swept it close to 
Amalthea and all the Galilean moons ex- 
cept Europa. Galileo's 1610 discovery of 
four tiny specks of light orbiting Jupiter 
provided proof that Earth was not the cen- 


Whatever happened on Ganymede 
has either slowed or stopped, freezing 
the patterns permanently for scientif- 
ic study. But the past and present of 
Callisto are less clear. One series of 
photos shows a ripple formation larg- 
er than any known in the solar sys- 
tem. It’s as if someone cut open an on- 
ion bigger than our moon, or dropped 
a pebble into a pond that instantly 
froze as the ripples spread. 

“It must have been caused by a gi- 
ant impact,” Soderblom said, “proba- 
bly by a body a few miles thick.” 

That's large enough to qualify as a 
small asteroid. When it crashed into 
Callistos surface and punched 
through to underlying mush, it creat- 
ed a central basin nearly 200 miles 
across. From that basin, the ripples 
fan out at least another 1000 miles. 

This strange feature is forcing sci- 
entists to reassess their theories con- 
cerning Callisto. It's a body half again 
as large as our moon, but its density is 
so low that it must be mostly water, 
ice, or snowy mush. Yet Soderblom 
thinks that Callisto may have had a 
hot core early in its history. His rea- 
soning is based on his tally of Callis- 
to's craters. 

"There are a lot of small craters, 12 
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ter of the universe. Amalthea, which may 
be a captured asteroid, wasn't discovered 
till 1892. Jupiter has eight other small 
moons farther out—including four eccen- 
trics that orbit in the “wrong” direction. 


to 30 miles in diameter," Soderblom 
explained, "but not many big ones. We 
can see as many as 10,000 small 
craters in some frames, but I think 
we're losing the big ones on Callisto to 
a cold flow." 

In other words, Callisto's surface 
could be a series of glaciers. The cold 
flow, or glacial movement, filled in the 
large, early impact craters. On 
Earth's moon, these gigantic early im- 
pacts have survived as visible basins. 
On Callisto, glacier movement trig- 
gered by an internal heat source cov- 
ered them. Only the smaller, more re- 
cent impacts seem to have left perma- 
nent crater records on Callisto. The 
"onion ring" crater may have been 
caused by the last large body that 
crashed. 

Soderblom summed up the early 
findings on Jupiter's inner moons. "I 
can't get turned on by Amalthea," he 
shrugged, "but I expect an immense 
gain in scientific understanding from 
the Galilean satellites." 

(Voyager 1 got only a few distant 
views of Europa. It looks cracked and 
yellowish, definitely different from 
the others. Voyager 2 will get closeup 
views this month.) 

If the inner moons and the Jovian 
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ter's night side. But the glowing, 18,000- 
mile display of northern lights is not as 
intriguing as the ragged, bright patches 
below it. These may be high-voltage "su- 


ring—its edge seen fleetingly in a sin- 
gle, fuzzy photo—stole the show, the 
new findings about Jupiter’s radia- 
tion belts, its brightly colored storm 
systems, and its mysterious Red Spot 
have scientists equally enthralled. 

“There’s much more there than any 
of us expected,” Stone told me. "We've 
already learned twice as much as we 
had hoped. Each of the discoveries is 
number one in its given area of re- 
search. You can’t compare them.” 

In the photos, Jupiter looks like an 
Easter egg caught up in a whirlpool. 
Its bright orange, red, white, gray, 
and rust bands are filled with swirling 
storms, eddying wakes, and bright cir- 
cular cells. When viewed rapidly the 
photo sequences amount to a movie of 
a planet whose weather system has 
gone mad. 

The scale of the storms, even the 
smallest swirls in the clouds, caught 
Dr. Andrew Ingersoll, a Cal Tech at- 
mospheric dynamicist, completely off 
guard. “Granulations in the clouds 
cover hundreds of miles,” he said. 

At its closest approach to Jupiter, 
Ingersoll expected to see waves and 
patterns in the clouds as small as 10 
miles across. But nothing was so tiny. 

This massive scale gives the science 
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A great aurora arcs brilliantly across Jupi- 


and scientifically significant planetary exploration e 
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perbolts" of lightning discharging above 
the clouds. Such immense electrical activ- 
ity could mean that the Jovian atmo- 


sphere is a vast chemical laboratory, ca- 
pable of producing preorganic molecules. 


team hope that a new understanding 
of Jupiter's dynamics may evolve. 

"We'll get the basic understanding 
first," Stone said. "The cloud patterns 
on Jupiter and Earth, and even Ve- 
nus, are all quite different. 

"If we can stretch our minds to un- 
derstand those differences, we will 
eventually be able to apply that 
knowledge on Earth. But it won't be 
an immediate benefit." 


Mysterious hurricane 


Analysis of extraordinary close-up 
views of the Red Spot, a massive hur- 
ricane-like storm that was discovered 
300 years ago, had barely begun as 
this article went to press. Yet early 
results showed that a peculiar white 
cloud circulates above the Red Spot 
and that the spot itself showed no in- 
dications of being an upwelling from 
below. 

If so, its composition and energy 
source will continue to be unknown. 

"We must resolve ambiguities," In- 
gersoll said. "For instance, why do Jo- 
vian atmospheric-flow features last so 
long when terrestrial flows break up 
in a matter of weeks?" 

The space around Jupiter is equally 
mystifying. After Pioneer 10 and 11 
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passed nearby, scientists recognized 
that a spinning doughnut-shape cloud 
of electrically charged sulfur shares 
Io's orbit around Jupiter. This "Io to- 
rus" appeared dramatically stronger 
and more evident to Voyager. 

The power being radiated from the 
torus alone was measured at more 
than 500 billion watts. And Voyager 
discovered a previously undetected 
radio emission from the torus. 

“A plasma normally will sit there 
and vibrate," Stone said. "It jiggles. 

"But the Io torus plasma has be- 
come so thick that it oscillates at radio 
frequencies near the bottom of the AM 
band. There's this huge doughnut sit- 
ting there around Jupiter acting like a 
radio transmitter." 

Scientists had already decided that 
the source of the sulfur ions forming 
the plasma must be Io. But how the 
sulfur escaped to space was a mys- 
tery—until volcanoes were spotted. 

Jupiters magnetic field has also 
been sharply inflated since 1974 and 
the initial findings of Voyager re- 
vealed more trapped radiation than 
expected. 

"Everything we look at says that 
Jupiter's environment, and maybe Ju- 
piter itself, has changed in the last 
few years," Stone said. "It has been an 
amazing discovery." 

Voyager 1 now is long on the way 
toward Saturn. It arrives there in No- 
vember 1980. Voyager 2 is scheduled 
to reach Jupiter early this month. Be- 
cause of what Voyager 1 found, a re- 
vised program was rushed out to its 
sister craft. 

"We want to do a more complete job 
of looking at the ring," Stone said, 
"though I don't think we'll be able to 
see it any way but from the edge." 

Additional scans of Jupiter’s dark 
side also were added to the Voyager 2 
plan because both a gigantic aurora 
and possible lightning storms were 
seen in March. 

"If there is lightning, we want to see 
how it occurs and in what kinds of 
clouds," Stone said. 

The Io torus also will be given 
study, but from greater distances. Un- 
fortunately, Voyager 2 will not pass 
close to Io itself. The craft's trajectory, 
planned years ago, forsakes that vol- 
canic moon in order to pass near 
Europa, and to be on the correct tra- 
jectory for later encounters with Sat- 
urn and probably Uranus. 

What Voyager 2 finds must add to 
the knowledge of the outer planets. 
But it's hard to imagine the tag-along 
craft having the impact of its sister 
ship. Summarized Soderblom: "Our 
perspective on the solar system has 
already been changed." 
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2-in-l engine 


-a different approach 
to fuel economy 


By DAVID SCOTT 


A promising route to better fuel econ- 
omy is variable displacement—deac- 
tuating some of an engine's cylinders 
under part-load conditions. This per- 
mits a wide throttle opening to the re- 


Two separate manifolds hang on the in- 
duction side of the fuel-injection over- 
head-cam engine. The standard intake 
manifold (1), with unused ports banked 
Off, feeds air directly to three rear cylin- 
ders. The transfer branch (2) ducts air to 


^ 
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maining firing cylinders. The result is 
higher combustion efficiency when 
only a fraction of maximum power is 
required—generally the case in urban 
traffic and low-speed cruising. But the 
extra zip is always on tap when you 
need to take advantage of it. 


secondary manifold (3) supplying front 
cylinders. At part-load operation, valve (4) 
opens, and interlinked valve (5). closes. 
Hot exhaust from pipe (6) then flows into 
the three front cylinders, and those fuel 
injectors are switched off. 


Secondary outlet 
from exhaust mani- 
fold loops around 
rear of engine block 
to intake manifold, 
feeding the three 
deactuated cylin- 
ders. Main exhaust- 
outlet passages to 
muffler and tailpipe 
are below. Ducting 
for variable displace- 
ment is complicated 
by cross-flow cylin- 
der head. It would be 
simpler with inlet 

 . and exhaust ports on 
the same side, as in 
many in-lines. 


Ford has done this with a six-cylin- 
der truck engine, where valves for 
three of the cylinders are clamped 
shut and the idling pistons merely 
compress and expand trapped air [PS, 
Jan. 77]. Eaton carried the dual-mode 
concept a step further with a five-in- 
one V8 [PS, July 77]. A valve selector 
automatically picks four, five, six, 
seven, or eight cylinders to fire, ac- 
cording to the drivers power de- 
mand. 

Now BMW in Germany is trying a 
different tack by ducting hot exhaust 
gas from the firing cylinders through 
the dead ones, whose valves continue 
to operate. This keeps the idle cylin- 
ders near their normal running tem- 
perature, in readiness for instant ac- 
tuation, and minimizes friction and 
wear. The scheme is also mechanical- 
ly simpler than the American ones be- 
cause there's no extra valve gear. 

In addition, there is a slight power 
gain from the gas expansion in the 
nonfiring cylinders. Otherwise- 
wasted heat energy in the exhaust is 
recycled to do some useful work. 

BMW’s research engine is a modi- 
fied six-cylinder, 3'2-liter racing unit 
with electronic fuel injection. Cylin- 
ders are deactuated by simply switch- 
ing off the appropriate injectors. For 
low-power operation, fuel to cylinders 
one, two, and three is stopped, and ex- 
haust from the other three is piped to 
them. 

The engine has two intake mani- 
folds, with the main one feeding cylin- 
ders four, five, and six at all times. A 
short duct links it to the secondary 
one below, which supplies the first 
three cylinders for full power. This 
one is also connected to the exhaust 
manifold on the other side of the head 
by a second inlet pipe looping around 
behind the block. 

A pair of butterfly valves controls 
cut-off of these cylinders. One is in the 
air duct to the lower manifold, and the 
other is on the exhaust inlet side. 
They’re operated simultaneously by 
an electric actuator and connected so 
the air valve closes when the exhaust 
opens. Injector nozzles are switched 
off at the same time. 

Until now BMW has run the engine 
only on a laboratory test-bed. Reports 
are that changeover between modes 
under varying loads is made smoothly 
and with only a slight hiccup in the 
power flow. Reduction in fuel con- 
sumption for a simulated driving cy- 
cle is said to be about 20 percent. This 
can be improved to an estimated 30 
percent by more sophisticated inter- 
cylinder ducting, company engineers 
believe. 

BMW has future plans for an exper- 
imental car installation, so we'll 
watch for further developments. E: 


Fisherman's 
outboard 


stretches your trolling time 


By BOB STEARNS 


New 4.5-hp Evinrude is vorne in Florida waters lvo the sess 
Profile view below shows many features of the new engine. 


CHOKE-FUEL TANK SHUT-OFF 


Evinrude’s new 4.5-hp outboard looks 
just like asmaller version of its higher 
horsepower brothers. It has all of 
those handy features usually found 
only on larger outboards: twist-grip 
throttle control, stop button at the end 
of the steering handle, full forward- 
neutral-reverse gearshift, electronic 
ignition, tuned exhaust, and a rubber- 
mount isolation system for smooth 
running at any speed. 

"It's designed entirely with the fish- 
erman in mind," says Jim Riegor, di- 
rector of marketing for Evinrude 
outboards. 

Itried the new "fishing outboard" on 
a 12-foot aluminum jon boat that I’ve 
been using with an OMC four-hp mo- 
tor the past year. Because of all the 
equipment (and two adults) needed to 
test the motor, plus all of our fishing 
gear, too, the little boat was loaded to 
near capacity. In spite of the heavy 
load, the 4.5 hit a top speed of 8.3 mph, 
while the 1978 four-hp—which we 
also had aboard at the same time— 
only managed 6.2 mph. That's a speed 
increase of 33.9 percent! 

By pouring carefully measured 
quantities of gas into the 4.5's integral 
2.1-quart tank, I was able to deter- 
mine fuel consumption at several 
speed settings. Slow trolling (approxi- 
mately one to two mph) at about 20- 
percent throttle burned 0.16 gallon 
per hour, which means over three 
hours of continuous trolling at that 
speed on the integral tank. At full 
throttle, it was 0.94 gph; at 80-percent 
throttle, about 0.6 gph. Therefore, you 
could expect slightly over half an hour 
(33 min.) from a tank at full bore, but 
if you backed off only 20 percent on 
the throttle, you would get almost an 
hour’s running time before refilling 
the tank. 

The 4.5 uses the same twin-cylinder 
5.28-c.i.d. (87 cc) powerhead as the 
older 4, but gets the extra power out of 
a redesigned combustion chamber and 
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Steering handle has a lot of nice touches: 
twist-grip throttle control, idle-speed ad- 
justment, and a stop button. 


exhaust tuning. At Cypress Gardens, 
I watched the Johnson version of this 
same engine pull two small boys on 
water skis at the same time, with a 
large adult driving a 10-foot alumi- 
num tow boat. À larger prop (than the 
old 4) and lower gear ratio help 
achieve this. 

I found the 4.5 to be very smooth 
and quiet throughout its entire oper- 
ating range. The only feature I didn't 
like was the integral gas tank: The 
inside of it is as black as the infamous 
hole of Calcutta, and I had a hard time 
seeing just how much gas I was pour- 
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SLOW-SPEED CARBURETOR ADJUSTMENT 


RECOIL STARTER 


oe TWIST GRIP THROTTLE 


m— "T ——STOP BUTTON 


— IDLE ADJUSTMENT 


Retracting carrying handle snaps neatly 
out of the way when not needed. The 51- 
Ib. motor balances nicely for carrying. 


ing in. As a result, I overfilled the 
tank several times—an annoying and 
messy nuisance. 

Other features include a newly de- 
signed tilt pin that's very easy to re- 
move and replace with one hand, and 
a built-in sacrificial zinc anode to help 
resist corrosion. Optional accessories 
include a remote tank adapter kit for 
use with both three- and six-gallon 
tanks, a five-amp alternator kit, and a 
five-inch shaft-extension kit. 

List price for the 4.5 is $580, com- 
pared with about $500 for the stan- 
dard 4. is) 
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American designers apply 
exciting new technology to 
solve the problems of 
supersonic air travel 


By JIM SCHEFTER 


Three months ago, the last of the Con- 
corde supersonic transports rolled—or 
perhaps "limped" would be a better 
word—off the production line at the 
British Aerospace plant in Filton, 
England. Originally, the ambitious 
French-British joint program was 
supposed to produce 150 of the sleek 
supersonic airliners. But now, with 
the completion of number 16, the Con- 
corde program has stumbled to a halt, 
ending what is perhaps the costliest 
failure in aviation history—a $3.2 bil- 
lion disaster. 

Until eight years ago, the United 
States government and Boeing were 
steaming ahead to build a supersonic 
airliner. But after strong opposition, 
mostly from environmentalists, the 
program was killed. 

The Russian SST hasn't fared much 
better than the Concorde. The last 
flight of the TU-144 left Moscow in 
June 1978; service was officially dis- 
continued—without explanation—in 
September, 1978, and hasn't resumed. 
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Judging by these examples, the SST 
appears to be a dying bird. Like other 
endangered species, the Concorde is 
not well adapted to today's world: It's 
too noisy, it carries too few passen- 
gers, and it guzzles too much fuel. 

Yet, despite its problems, the SST is 
very much alive. Right now, three ma- 
jor U.S. aircraft companies—McDon- 
nell Douglas, Boeing, and Lockheed— 
are working to design an entirely new 
generation of supersonic transports, 
supported in part by grants from the 
National Aeronautics and Space Ad- 
ministration. Throughout the 1970's, 
NASA has spent about $9 million a 
vear on SST research, about half of 
that going to the three aircraft com- 
panies. In addition, the companies 
themselves have contributed their 
own money to the program, at least 
matching the NASA grants in every 
case. A separate $22 million engine- 
research program, spread over five 
years, has been split by NASA be- 
tween Genera! Electric and Pratt and 
Whitney, the two major aircraft-en- 
gine manufacturers. 

In the giant NASA wind tunnel at 
Langley Research Center in Virginia, 
a 30-foot, one-tenth scale model of the 
McDonnell Douglas DC-AST (Ad- 
vanced Supersonic Transport) has al- 
ready undergone extensive tests. 

“The program is at the point of 


perum a 
ye : «t= 
seatt.” 
~se 5 | 


Thirty-foot-long, one-tenth scale model 
of McDonnell Douglas DC-AST (Ad- 
vanced Supersonic Transport) was test- 
ed in wind tunnel at NASA's Langley 
Research Center, Va., late last year. 
Design is called a modified blended 
body. Four engines, powered by com- 
pressed air, hang from the wing. 
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wanting to increase sharply," says 
Richard D. FitzSimmons, director of 
advanced program planning for 
McDonnell Douglas. “If we can move 
now, we can do an airplane that the 
British and French couldn't do." 

Why the apparent contradiction? 
Why, with the only established SST 
programs a failure, are NASA and pri- 
vate companies pouring millions of 
dollars 1nto a revived SST? The opti- 
mism is based on a number of striking 
advances in technology since 1971. 
Among them: 

® New designs for jet engines that 


improve fuel efficiency and sharply 
reduce noise levels during takeoff and 
landing. 

® Aerodynamic improvements that 
cut drag, help reduce fuel consump- 
tion, and increase payload. 

® Discovery of techniques for form- 
ing super-hard titanium into almost 
any shape by temporarily turning it 
into a viscous, plastic-like state. 

And complementing the new tech- 
nology, we now have solid research on 
the environmental impact of SST 
flight. A primary reason for the de- 
mise of the original American SST 
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Artist's concept (above) of McDonnell 
Douglas DC-AST shows its swooping 
wing. Unlike its competitors, it provides 
for windows the total length of the pas- 
senger compartment, made possible by 
modified blended body design. Wing is 
blended into fuselage underneath but 
not on top (see photo of model, left). 


program was the allegations from en- 
vironmental activists that an SST 
fleet would damage the ozone layer in 
the stratosphere and allow cancer- 
causing ultraviolet radiation to reach 
an unsuspecting populace. Now, sci- 
entific studies show different results. 

Funded by the FAA, a 1974 Cli- 
matic Impact Assessment Program 
showed negligible impact on ozone. As 
the chemistry involved became clear- 
er, a 1977 study showed that ozone in 
the upper atmosphere may actually 
increase due to jet exhaust gases. 

It all adds up to this: 1979 and 1980 
are critical decision years for the 
SST. 

“We should double our research ef- 
fort in the next year,” says Armand 
Sigalla, Boeing’s chief of technology- 
preliminary design, “and that’s just 
a precursor to an intense program.” 


Engine design 


The NASA-sponsored engine-re- 
search program, which ends in 1980, 
Continued 
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Lockheed's SST concept calls for over- 


and-under engines; thus, noise from low- 
er engines masks that from upper ones. It 
also leaves more wing surface free for 
control flaps, so wings can be smaller. 
Lockheed, like McDonnell Douglas, uses a 
modified blended body; passengers in 
the midsection don't have windows. 


Boeing's design calls for a completely 
blended body: Wing and fuselage meld 
together on both bottom and top. This 
means no windows in passenger com- 
partment. Solution: perhaps TV screens 
at each seat; passengers could tune in 
flight information, movies, or select 
from various outside views. 


has been aimed at developing an en- 
gine that is quiet, fuel-efficient, and 
can operate well at either subsonic or 
supersonic speeds. 

Both kinds of flight are necessary, 
not only because of landings and take- 
offs, but because sonic booms are pro- 
hibited over land. An SST that could 
not fly for extended periods across the 
countryside would be useless. 

“We've always failed when we've 
tried to optimize every area of engine 
performance," says General Electric's 
Robert J. Payser, manager of prelimi- 
nary design. "So now we've come up 
with a design that's a compromise." 

That compromise is called a vari- 
able-cycle engine (VCE), something 
GE and Pratt and Whitney have been 
trying to perfect for years. With the 
impetus of NASA funding, they think 
they're close to succeeding. 

À VCE combines the relative quiet 
and efficiency of a turbofan engine at 
subsonic speeds with the high thrust 
and performance of a turbojet at su- 
personic speeds. Variable cycle means 
that the engine's touchy turbine fans, 
spinning at speeds up to 40,000 rpm, 
can be adjusted to accommodate vary- 
ing volumes of air flow. 

Internal valving, added fans of dif- 
ferent sizes, and tougher materials 
make a VCE possible by diverting air 
flow to and from the turbines as neces- 
sary. 
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In addition, a technique called 
"coannular flow" is used to mix hot 
exhaust gases with cooler outside air. 
This cool-down sharply reduces noise 
because cool gases move slower than 
hot gases. In a standard jet engine, the 
hot gases flow from its middle while 
cool air flows around the edges. With 
coannular flow, the process is re- 
versed and the gases mixed, depend- 
ing on valve settings. 

Result: less noise around airports 
or during subsonic flight, more power 
in high-altitude supersonic flight. 

SST fuel consumption does remain 
a modest problem. VCE engines use 
more fuel than subsonic engines. But 
Pratt and Whitney engineers point 
outthattheir engine design would use 
25 percent less fuel than the Concorde 
engines. And, since the plane would 
carry up to three times as many pas- 
sengers, fuel consumption per passen- 
ger mile would be cut drastically. 
General Electric says it can prove sim- 
ilar savings. 

Fuel consumption is not a critical 
problem now. But if development ef- 


forts are increased, it will be a consid- 
eration in 1985—the year manufac- 
turers say is the deadline for deciding 
whether or not this next generation of 
SST's goes into production. 

"If you have fuel available in 1985, 
an SST fleet won't tilt the balance at 
all," says Lockheed engineer John S. 
Clauss Jr. "If there's no fuel, you're 
not likely to fly much anyway." 


Stilling the roar 

So engine-research emphasis is 
largely focused on noise. All large air- 
craft, including SST's, are limited by 
the Federal Aviation Administration 
to 108 decibels maximum noise on 
takeoff or landing. The Concorde gen- 
erates 116 dB. It lands at U.S. airports 
only through special dispensation. 

So crucial is the noise problem that 
both McDonnell Douglas and Lock- 
heed have done their own engine 
work, not leaving the field strictly to 
GE and P&W. As might be expected, 
the aircraft companies went at the 
problem from a different angle. 

Lockheed's solution is to design an 


SST's, new studies show, may actually increase stratospheric ozone 


SST with "over-and-under" engines. 
Like the SST's designed by Boeing 
and McDonnell Douglas, it has four 
engines. But Lockheed stacks them in 
pairs with one set over and under each 
of its sharply swept arrow wings. 

"The exhaust from the lower engine 
shields the noise from the upper en- 
gine," Clauss explains. "You get a di- 
rect reduction of three dB in fly-over 
noise. It doesn't materially affect side- 
ways noise, but it's still a bonus in 
terms of community impact." 

The design also yielded a smaller 
wing because it left more area for con- 
trol surfaces and flaps. 

McDonnell Douglas went after the 
problem by designing a retractable 
noise suppressor that would slip into 
the exhaust stream for terminal-area 
flight. The concept is possible, pro- 
gram director FitzSimmons says, be- 
cause SST engines all have rear noz- 
zles; subsonic engines do not. The 
noise suppressor fits over the nozzle. 

The suppressor has a series of open 
central lobes surrounded by an outer 
ring of holes. The entire unit is lined 
with sound-absorbing acoustic mate- 
rial. Hot exhaust gases are diverted 
through the outer holes and central 
lobes. In the process, they are mixed 
with cool outside air brought in 
around the edges. As in the case of 
coannular flow, the temperature drop 
reduces noise. 

McDonnell Douglas has been coop- 
erating with Rolls-Royce on the pro- 
gram and test-flew its suppressor on 
an HS-125 research jet in 1978. 

"We cut out 96 percent of the acous- 
tic energy," FitzSimmons says. 


Cooperation and competition 


FitzSimmons today is one of the 
leading experts in supersonic design. 
He's been pushing the McDonnell 
Douglas effort since the early 1970's 
in anticipation of renewed national 
interest in the program. 

"We're focusing on aerodynamics, 
acoustics, and structures, he says. 
"We're doing our SST homework." 

Part of the effort involves a free ex- 
change of information with Boeing, 
Lockheed, General Electric, and Pratt 
and Whitney on everything learned 
and developed with NASA money. 
Each company takes a piece of the re- 
search action, with only the engine 
companies having much overlap. 

But in large part due to a continu- 
ous high company interest, including 
significant internal funding, McDon- 
nell Douglas today leads the others in 
what may eventually become a race. 

"We're way ahead on testing," Fitz- 
Simmons says frankly. 

Each of the three aircraft compa- 
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nies has designed supersonic trans- 
ports. The designs continue to evolve 
yearly, but have reached degrees of 
great sophistication. "We know more 
about SST design today than we did 
about subsonic transports when we 
started work on the DC-8," FitzSim- 
mons says. 

NASA funding continues to be ori- 
ented toward technology rather than 
specific design, but the companies 
agree that such research is nearing 
the saturation point. 

McDonnell Douglas has the only de- 
sign to be tried in a NASA wind tun- 
nel. Tested at 160 mph in the facility 
at Langley, its lift-to-drag ratio was 
29 percent better than Concorde's. 

At Mach 2.2, it would carry up to 
275 passengers and have a range of 
about 5700 miles. That's enough to 
cross the Pacific, and is 57 percent far- 
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Stretching and shrinking a basic plane de- 
sign is essential in aircraft manufacturing. 
The Boeing SST concept would vary the 
width, not the length, of the fuselage for 


New process for making one-piece, high- 
strength titanium aircraft parts, devel- 
oped by McDonnell Douglas, is called su- 
perplastic forming/diffusion bonding. Ti- 


ther than the Concorde can travel. 

Lockheed is designing for a Mach 
2.55 speed, while Boeing is aiming for 
a Mach 2.7. The latter number is 
where Boeing left off when its first- 
generation government-funded SST 
was cancelled in 1971. "We don't want 
to start by retreating," says chief de- 
signer Sigalla. 

But Lockheed thinks a retreat—to 
Mach 2.55—is logical. That company 
conducted a schedule study with TWA 
and Braniff showing that an SST 
could make only three round trips a 
day between New York and London, 
whether it flew at Mach 2 or Mach 3. 
By designing for Mach 2.55, it feels 
that longer transpacific routes are 
feasible without losing transatlantic 
economy. 

McDonnell Douglas's Mach 2.2 is an 


[Continued on page 129] 


RANGE 


four-, five-, or six-abreast seating, as 
shown in this drawing. By changing the 
width of the fuselage cap, 230 to 330 pas- 
sengers could be accommodated. 
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tanium sheets flow together under heat 
and pressure, while core of sandwich pan- 
el takes any desired honeycomb shape. 
This panel is eight by eight inches. 
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A rare view ofthe active sun 
suggests how it powers 


Earth's energy machine 


By DANIEL RUBY 


RED LAKE, ONTARIO 
On February 26, the moon's shadow 
touched down off the coast of Oregon 
For the next 1'5 hours it cut a 200- 
mile-wide swath of darkness across 
five states and four Canadian prov- 
inces before parting Earth's company 
over central Greenland. 
In its wake, the shadow left millions 
of awed eclipse watchers, many of 
whom had themselves traversed hal! 
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Darkness before noon: As the moon ad 
vances across the face of the sun, differ- 
ent solar features become visible. Though 
just a sliver of the sun's surface, or photo 
sphere, remains at left, on Earth it is still 
bright as day. Minutes later the chromo 
sphere, or lower atmosphere, flashes into 
view. Then, totality: The corona and ex 
plosive prominences appear. Below, rock 
et launches just before and during totality 
Eclipse photos courtesy Jay Pasachoff 
and Battelle Ind. Rocket photos by author 


a continent or more to view the last 
total solar eclipse in North America 
until 2017. The best-placed of them 
(except those chasing after precious 
added seconds in airplanes) caught a 
two-min., 48-sec. glimpse of totality: a 
snapshot of a highly active sun, brim- 
ming with colorful prominences— 
eruptions of luminous gas—and sur- 
rounded by a full, ghostly corona. 

To solar astronomer Jay M. Pasa- 
choff, veteran of nine eclipses and 
leader of an expedition from Williams 
College, Mass.: "It was the finest dis- 
play of prominences I’ve ever seen." 

Other scientists didn't have the op- 
portunity to enjoy the stunning visual 
attractions. In Red Lake, Ont., as in 
many other places along the path of 
totality, clouds obscured the main 
event. But 50 to 90 miles up—in the 
mesosphere and  ionosphere—the 
show went on, though it was visible 
onlv to the instruments carried 
aboard 35 rockets launched in a joint 
U.S.-Canadian program to study the 
atmospheric response to the cutoff of 
solar radiation. 

That a solar eclipse occurs at all isa 
coincidence of the relative size and 
distance of the sun and moon as 
viewed from Earth—but a lucky coin- 
cidence for science. When the moon 
covers the intensely bright solar disc, 
features of the sun that are not ordi- 
narily visible flash into view. Also, 
Earth's atmosphere becomes a labora- 
tory; the sudden transition from day 
to night gives clues to its composition 
and physical characteristics. 

Knowing more about how the sun 
transfers its energy to the corona (its 
outer atmosphere) and into interplan- 
etary space, and how it interacts with 
the gases of our atmosphere, has 
broad practical implications: 

€ Earth's long-term climate is tied 
directly to the sun. Historical evi- 
dence suggests that the sun might not 
be as constant as once believed, nor its 
22-year cycle as regular. 

€ Local weather conditions may be 
affected by events on the sun, though 
no theory that would "couple" solar 
activity to lower atmospheric condi- 
tions has been accepted. 

€ Manmade pollutants mix with 
the complex chemistry of the atmo- 
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lon mass spectrometer, shown with clam- 
shell fairing disassembled, is typical pay- 
load. It "weighs" charged particles in ion- 
osphere to determine its composition and 
density. Rocket trajectory in drawing (by 
A. Brotman) varies for each payload, de- 
pending on where and when data are to 
be taken. Two-stage engine detaches 
from payload after one minute, then clam- 
shells fall away. Data are telemetered to 
ground, but costly payloads are tracked 
and later recovered from Canadian bush. 


Rocket payloads: appointment with totality 
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Wedther-alert 
radios 


-they could save your life 


Silently they monitor the 
weather band—till there’s 
cause to sound the alert 


By EVAN POWELL 


Only two days after POPULAR SCIENCE 
assigned me to do this story, I was 
awakened at three in the morning by 
a screeching weather-alert radio in 
my living room. The noise jolted me to 
complete consciousness of the warn- 
ing: A severe thunderstorm was head- 
ed toward our home. 

Less than a month before, such a 
storm had struck without warning, 
felling large trees and severely dam- 
aging nearby buildings. My pop-up 
tent camper was destroyed in that 
storm, but this time, thanks to the ad- 
vance warning, all was secured and I 
was back in my house before the first 
drops of rain fell. 

Weather-alert radios are not the 
same as conventional weather receiv- 
ers. Sure, they receive the broadcasts 
from the National Weather Service, 
but there’s no need for you to monitor 
them continuously; an electronic cir- 
cuit does that. If danger is near, the 
alert sounds and the radio breaks its 
silence to report the potential danger. 

A variety of these radios is now 
available, and no matter where you 
live in the U.S., it’s possible that one 
could save your life some day. Cost? 
Low—from just $16 for the alert-only 
models. But the radio itself is actually 
the end of the story—it’s the end of a 
system that begins at a special radio 
station as far as 40 miles from where 
you live. 


The NWS Network 


Established by the National Weath- 
er Service, the NWS Network has 
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transmitters at key weather stations 
that broadcast regularly updated 
weather information continuously on 
the public-service VHF high band. 
The most common frequencies are 
162.400 MHz and 162.550 MHz, but 
162.475 MHz is used in some areas 
where interference is encountered on 
the other two. 

In addition to normal weather re- 
ports and forecasts, other special in- 
formation, tailored to the local area, is 
broadcast. Transmitters along the 
coast, for instance, give ocean temper- 
ature and tide information, while 
those inland in rural areas may in- 
clude soil temperature and other agri- 
cultural reports. 

But the most dramatic transmis- 
sions are emergency bulletins, which 
are aired immediately. The criterion 
for determining if an emergency ex- 
ists is simple: any condition (not nec- 
essarily weather related) that officials 
believe could endanger life or proper- 
ty. 
Once this determination is made, a 
bulletin is recorded on a tape car- 
tridge—called a "cart" in D.J. jargon— 
and it's inserted into the transmitter's 
tape playback deck. (Stock carts, pre- 
viously made, are available to cover 
various "conventional" catastrophes.) 
Before the tape is played, however, a 
red button is pushed that actuates a 
1050-Hz tone, automatically timed for 
10 seconds. 

The tone is intended to call atten- 
tion to the warning if you happen to be 
listening to the broadcast, but it also 
does a lot more if you're not. 

The new weather-alert radios have 
a "monitor" position—the set remains 
silent, but its electronic circuitry is 
monitoring the weather broadcast for 
the 1050-Hz tone signal. When it 
comes, the circuit "listens" for about 


three more seconds to be sure that it's 
not a stray signal. Then it actuates 
the alarm, usually an "electronic si- 
ren" that sounds through the speaker. 
Most alarms are easily capable of 
arousing you from the deepest sleep— 
as I happily found out. 

If you looked at a U.S. map that con- 
tained all weather-related happen- 
ings of the past year, you would quick- 
ly see that there is almost no area to- 
tally exempt from hurricanes, torna- 
does, or severe weather. Add to that 
its potential use in other emergencies 
(tacked to the bulletin board next to 
one transmitter I visited was an omi- 
nous sealed envelope containing in- 
structions for use "in the event of en- 
emy attack"), and it's easy to see the 
importance and reasoning behind this 
rapidly expanding system. 

Each station, with transmitter pow- 
er from 100 to 1000 watts, can cover a 
radius of about 40 miles. There are 
almost 200 stations now on the air, 
and plans call for another 150 stations 
to be operating by next year. That will 
put a weather station within range of 
almost 90 percent of the country's pop- 
ulation, but, to take advantage of 
them, you need a receiver. 


Listening in 

Weather radios come in several dif- 
ferent forms. Most multi-band porta- 
ble radios and scanning radios can re- 
ceive the weather band, but don't rely 
on them for 24-hour surveillance 
without the additional weather-alarm 
feature. 

The market is booming for special- 
ized receivers with the weather band 
only. (But watch it—not all have the 
alert feature.) While they are basical- 
ly battery-operated (a must, since se- 
vere weather conditions often cause 

Continued 
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Even a few minutes of warning from a receiver such as Bearcat could be a life saver during a civil or weather-related emergency. 
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Battery operation is a must, since power erator of transmitter (right) presses emer- 
may be out during an emergency. Most gency button to actuate 1050-Hz tone in 
receivers are AC operable, however. Op- remote receivers. Tape is then played. 
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Battery condition can be checked easily on this Weatheralert 
TA25 meter. Tone actuates alarm, blinking light, receiver. 


Panasonic RE-7268 table radio will automatically interrupt the 
AMIFM receiver if an emergency weather signal is received. 


Regency ACT-T-16K scanner automatically monitors for an alert 
when channel 16 is selected on its front-panel keyboard. 


power failure), they have an AC 
adapter that powers them in routine 
use, reserving the battery for power 
failure. 

Weather radios are either tunable 
or crystal-controlled. The 'tunable 
models that I tested for this report 
didn't drift nearly as much as earlier 
units I've tried, but I much prefer the 
crystal-control method: There's no 
tuning to do—you simply flip a three- 
position switch to a position that re- 
ceives the signal. 

The Weatheralert TA-3CH is the 
unit that aroused me from my sleep 
earlier. It was in another room some 
40 feet away and—take it from me— 
its loud electronic siren does the job. 
One problem with it, however, is that 
its duration is no longer than the 
weather-bureau tone. So, if you're not 
there to hear it, you could miss the 
warning. 

Other Weatheralert models provide 
different capabilities (though all are 
crystal-controlled). The TA-3F ap- 
pears identical to the TA-3CH, but 
adds a continuous beeper alarm and 
flashing warning light, as does the 
cube-style TA-5F. The TA-10, an AM- 
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FM radio with alarm, and TA-20 give 
you a choice: You can select a siren for 
the time the alarm sounds, or a con- 
tinuous beeper with flashing light 
that signals until reset. The newest 
Weatheralert, the TA-25, has this, 
plus a battery-condition indicator. 

Once triggered, the alarm on the 
Midland model 13-907 continues to 
sound until you push the button to 
monitor the forecast. The Regency 
ACT-C1W and Electra Bearcat BCW 
not only sound the alarm but turn the 
radio on so you can hear the bulletin 
without going to the set. The Electra 
includes a flashing light that signals 
until reset. With these radios, even if 
you're away from home, you'll know 
that an alarm has been triggered 
when you return. 

Some weather radios are com- 
pletely silent when in the monitor po- 
sition. With the others, it’s possible to 
hear a slight but unintelligible sound 
even when the volume is turned down. 
This isn’t noticeable a few feet away, 
but it doesn’t make them ideal bedside 
companions. 

This, of course, is one thing to listen 
for when you shop, and the EIA (Elec- 


Pocket-sized Weatheralert TA-22 has weather-band alarm in ad- 
dition to AM/FM bands. "Alert" position puts in on standby. 


tronic Industries Assn.) has other sug- 
gestions: 

€ Sensitivity: one microvolt for 
20-dB quieting (+5=kHz deviation). 

€ Selectivity: 45dB down at +25 
kHz. 

€ Number of channels: three. 

9 Channel tuning: preferably 
switched, crystal controlled. 

€ Power source: AC/battery, pref- 
erably automatic switchover to bat- 
tery during power failure. 

€ Antenna: Collapsible indoor 
type, and if possible, a 300-ohm exter- 
nal connection. 

€ Operating temperature range: 10 
to 40 degrees C. 

All the radios I tried are easy and 
convenient to use, yet there are times 
when it isn't easy to get along with 
them—as when the alarm goes off in 
the middle of the night to alert you to 
a flash flood condition, and you live 10 
miles from the nearest creek. 

But despite the possibility that I 
might be too well informed, the 
weather-alert radios are welcome in 
my house. They are an inexpensive in- 
surance policy against injuries and 
damage from natural disasters. Us) 


Nola’s clever | 
motor controller | 


cuts wasted electricity 


Plug in millions of motors, 
and this NASA-developed 
circuit could save the U.S. 
huge quantities of fuel 


By E.F. LINDSLEY 
DRAWINGS BY BUONOCORE STUDIOS 


As you read this, millions of electric 
motors are wasting up to 60 percent of 
the power fed to them. Undoubtedly, 
some of these power guzzlers are right 
in your own home. Overall, the elec- 
trical power waste adds up to hun- 
dreds of thousands of barrels of oil, or 
its equivalent, every day. 

If this flies in the face of all you've 
ever been told about the high efficien- 
cies of electric motors, that's because 
motor efficiencies are usually speci- 
fied for near full-load conditions— not 
no-load or light loads. In the real 
world, however, very few ordinary 
motors ever operate at anything near 
full load, except briefly. But the sur- 
prising thing isthat they draw almost 
the same current at no load as they do 
at full load. 

That's why a simple and inexpen- 
sive power saver, invented by Frank 
J. Nola, an affable electronics engi- 
neer at NASA's George C. Marshall 
Space Flight Center in Huntsville, 
Ala., has caused such widespread ex- 
citement. 

How well does Nola's power saver 
work? Clyde S. Jones of NASA says, 
"The device has been tested at Mar- 
shall Center on over 40 types of mo- 
tors, with power savings ranging up to 
60 percent, depending on the loading. 
The motors tested were both single- 
phase and three-phase, ranging from 
1o hp to five hp. Most motors will show 
up to 40-to-50-percent savings when 
running lightly loaded or unloaded, 


NASA engineer Frank Nola switches on 
breadboard circuit he developed that 


and some will show five to seven per- 
cent savings at rated load." 

How does Nola's device accomplish 
such remarkable power savings? To 
begin with, you have to take a look at 
the peculiar characteristics of induc- 
tion motors and the alternating cur- 
rent that powers them. Induction mo- 
tors are the familiar brushless motors 
used almost everywhere in homes and 
factories. 

When alternating current is sup- 
plied to their stator or field coils, a 
transformer-like action induces 
strong currents and strong magnetic 
fields in the armature to pull the ar- 
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senses motor loads and automatically re- 
duces electricity to match the workload. 


mature around and produce rotating 
mechanical power. 

At full load, very strong magnetic 
fields are needed. The full 120-to-125- 
volt line potential keeps full-rated 
current flowing to build these fields. 
Under these conditions, an electric 
motor is a very efficient power user 
indeed. At less than full load, howev- 
er, much weaker magnetic forces 
would keep the motor spinning and do 
the job just as well with less power. 
But, unlike your car engine, with its 
foot pedal to match gasoline input to 
driving loads ranging from coasting to 
hill climbing, the power supplied to 
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How the controller works to reduce motor voltage 


VOLTAGE 


MOTOR 
CURRENT 


MOTOR VOLTAGE 


MOTOR CURRENT 


TRIAC / 


FIRING 


Electronic motor-control circuit, represented within blocks 
above, varies voltage applied to AC motor (far right) plugged into 
it. Voltage is changed by a triac, a semiconductor device (used in 
ordinary lamp dimmers), that can “chop out” parts of the voltage 
applied to motor. Compare the input line-voltage waveform (far 
left) with the voltage waveform next to motor to see the reduc- 
tion. As detailed in diagram below, current lags behind voltage in 
a motor circuit at a phase angle expressed in degrees. The mo- 
tor-controller circuit constantly measuresthe phase angle, which 
increases as motor load decreases, and uses this information to 
reduce motor voltage with the triac. Motors at less than full load 


PULSE 


do not need full line voltage for proper operation, but most use 
it—and waste power. The circuit's voltage- and current-squaring 
amplifiers produce pulses that change with the phase angle. 
Combined in an electronic logic circuit, signals produce a train of 
pulses with widths proportional to phase angle. These pulses are 
then summed with a preset voltage (power-factor command), 
representing a preferred phase angle. The difference between 
pulses and the command voltage produces an error voltage 
that's compared with a wedge-shape ramp signal synchronized 
with zero points of line voltage. An output from comparator cir- 
cuit triggers the triac according to motor-load requirements. 


Current and voltage lag 
RESISTANCE LOAD 


AMPERAGE 


0" 90° 180° 270° 360° 


MOTOR LOAD 


o" 90* 180* 270* 380* 
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Alternating current (AC) can be described 
as regular sine waves corresponding to 
voltage and current amplitudes at mo- 
ments in time as the armature of an AC 
generator revolves. During each 360-de- 
gree armature revolution, voltage and 
current start at zero (top), increase to a 
maximum amplitude (90 degrees), de- 
crease to zero again (180 degrees), then 
reverse direction or polarity, increase to 
maximum again (270 degrees), and fall to 
zero again (360 degrees). With a resis- 
tance load such as a lamp, voltage and 
current (amperage) stay in step as shown. 
But a motor's inductance tends to oppose 
current changes. As a result, current in a 
motor lags behind voltage (bottom). This 
lag is measured in degrees and is called 
lag or phase angle. 

Since conductors in a spinning motor 
cut magnetic fields, the motor itself 
produces a voltage called counter electro- 
motive force (EMF) Counter EMF op- 
poses and reduces applied line voltage, 
preventing excessive currents from de- 
stroying low-resistance motor windings. 
As motor load increases and speed de- 
creases, counter EMF falls, enabling input 
voltage to increase and speed up the mo- 
tor. The lag between current and voltage 
may be thought of as representing power 
used to magnetize the motor. Lowering in- 
put voltage with Nola's controller allows 
lower counter EMF, and this reduces 
power needed for magnetizing. 


motors is not controlled. It is at a con- 
stant line voltage that must always be 
high enough to handle full load. 

Consequently, much of the time, ex- 
cess current, far above what's needed, 
courses through the motor. This ex- 
cess is wasted as heat, but you pay for 
it anyway—perhaps doubly if you're 
running the motor in an air-condi- 
tioned area. 

Nola's power saver works automati- 
cally, microsecond by microsecond, to 
limit the voltage supplied to the motor 
to no more than what's needed to han- 
dle the load at a given instant. In prin- 
ciple, if you reduce overly high input 
voltage, you reduce wasted power. 

Reducing power use was Frank 
Nola’s original goal —but in spacecraft 
pumps and fans, not ordinary domes- 
tic and industrial motors. When I 
asked him how he made the jump from 
outer space to such earthbound things 
as washing machines and shop drill 
presses, Nola merely chuckled and 
said he didn't see why someone hadn't 
done it before, suggesting that his 
power saver seemed more or less self- 
evident. 

A nice thing: Power savers don’t re- 
quire modifying a motor in any way— 


Examples of potential nationwide savings 


No. of Per unit Duty cy- Total power Total fuel 
units savings cle (hrs.| savings (mil. savin 
i (millions) (watts) day) kWhiday) oe 1day) 
Typewriter 5 30 8 1.2 
Industrial sewing 1 60 16 0.96 1600 
machine 
Washing machine 50 36 " 1.8 3000 
Dryer 35 55 1 1.9 3200 
Refrigerator 50 13 10 6.5 11,000 
Freezer 25 17 10 4.25 7000 
Fan 10 25 10 2.5 4000 


Notes: At $14 per barrel of fuel oil, total savings is $445,200 a day. Savings to utilities or for air conditioning not 


included. Fuel calculations based on an energy conversion of 600 kWhibbl. (2 kWhilb.) of fuel oil. 


* One load per day. 
except in some special three-phase 
types. 

His first power savers were scrag- 
gly-looking assemblages of what he 
called "five or six bucks worth of elec- 
tronic parts" mounted on a piece of 
plywood like a kid's crystal radio. 

Nola took his test models home and 
tried them on everything from his 
shop tools to domestic appliances. As 
one example, his washing machine re- 
quired about 430 watts of power when 
working hard, under load. Nola says 
250 watts did the work and 180 watts 
were lost as heat. Under no load, such 
as when the washer was filling, the 
power used was still about 160 watts, 
nearly all of it wasted as heat. With 
his power saver this is reduced to 55 
watts. And, even under load, the pow- 
er saver cuts the wattage about eight 
percent. 

In another test, in a textile mill 
with 3700 sewing machines driven by 
¥e-hp, three-phase motors, 500 hours 
of operation showed that the motors 
with the power saver used three per- 
cent less energy than those without it. 


I've taken certain liberties by call- 
ing Nola's invention a power saver. 
He calls it a power-factor controller or 
PFC, and this presents a problem. So 
far, every plant engineer and electri- 
cal expert I’ve talked with about the 
device has had a knee-jerk reaction to 
the term "power factor." They imme- 
diately dismissed Nola's unit as old 
hat, merely another capacitor-type 
unit. They insist they're already using 
power-factor-correcting capacitors. 

This reaction is natural, since "pow- 
er factor" is the term used to describe 
unfavorable conditions on utility lines 
when the inductive loads, which op- 
pose the flow of AC, are high. Under 
such conditions, the lag angle be- 
tween voltage and current (see dia- 
gram) gets out of hand and utilities 
waste energy and lose money. Capaci- 
tors can improve this condition, al- 
though they don't result in direct pow- 
er savings for the consumer. Nola's 
power saver does—without capaci- 
tance techniques. 

After talking to Nola, I was anxious 
tosee his device in commercial form, so 
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0 20 40 80 80 100 
PERCENT FULL-LOAD TORQUE 
Percent of savings at loads ranging from 
zero at left to full load at right is shown for 
various motors. Two are three-phase, and 
Ys-hp model is single-phase. 


Internal wiring of motor is unaltered since 
it plugs into this commercial motor con- 
troller. Motor characteristics must match 
the controller. Triac is mounted in the 
black cover (left in inset). 


I visited Electronic Relays, Inc., in 
Downers Grove, Ill., one of about a 
dozen firms now licensed by NASA to 
produce Nola’s PFC. The unit I saw is 
smaller than a cigarette pack. You 
just plug it into an electrical outlet 
and plug the motor into it. 

As Joe Pascenti, president of Elec- 
tronic Relays, and I walked down a 
long production line where power sav- 
ers were being assembled by the hun- 
dreds, I noted that the PFC’s all ap- 
peared to be slated for industrial use. 
“When can I walk into a hardware or 
electrical supply store and buy one off 
the shelf for use at home?" I asked. 

Pascenti seemed surprised. He 
didnt think many domestic users 
would be interested because of payout 
time. To illustrate what he meant, he 
toted up on the blackboard the approx- 
imate hours of use and estimated kW 
demand for my own home shop. Sure 
enough, it would probably take me al- 
most three years of PFC savings to 
pay out an estimated $20 initial cost. 
Pascenti doesn't think this would at- 
tract many homeowners. 

I don't quite agree. My hunch is that 
many people would rather pay once 
and have lower electric bills. Their 
reasons might be as diverse as "one- 
upping’ the utility company or satis- 
fying a personal need to save energy. 
We'll see. My bet isthat within a short 
time you'll be able to buy Nola's power 
saver for your own use. 

For more information on specific ap- 
plications of the PFC, contact: Elec- 
tronic Relays, Inc., 1438 Brook Drive, 
Downers Grove, Ill. 60615. B:s) 
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PS tests two new GM front-drive compacts 


e (OOOO miles in à 


Chevrolet Citation 


e /500 miles in an 


Oldsmobile Omega 


1980 Oldsmobile Omega two-door 
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By ED JACOBS 


What you will remember most about 
the all-new Citation won't be the spa- 
ciousness, the clever engineering, or 
the performance—all of which can be 
very impressive. No, you'll remember 
the quiet —the eerie quiet. 

That was really brought home to me 
while driving north through the Flori- 
da Keys on an absolutely perfect 
spring morning. For no particular rea- 
son, I just put up the windows and 
turned off the lazy music on the ster- 
eo. The car was suddenly so quiet I 
couldn't believe my ears. You wont 
believe yours, either. 

But instrumentation would tell us 
our ears were lying. It really isn't that 
quiet in the Citation; it just seems so. 
Background noise is actually about 
average, but it falls into frequencies 


After the crowds we gathered last fall 
by driving the Mustang Turbo around 
a few days before its introduction, you 
can imagine our surprise when we 
drove the Omega 6000 miles before we 
needed more than one hand to count 
the people who noticed it. At one 
point, we drove 3000 miles without a 
single gas-station attendant notic- 
ing! 

I guess that means that Oldsmobile 
really got the conservative good looks 
the company wanted for its new com- 
pact. It isn't a standout, but once we 
started pointing it out to people, com- 
ments were very favorable. They liked 
the looks, the roomy feeling inside, 
and the real space to put six-footers in 
the back seat. They also liked the en- 
gineering features such as transverse 
engine and front-wheel drive, as well 
as the very good visibility. 


our ears do not find offensive. What is 
so striking is the near-absolute ab- 
sence of wind noise. The aerodynam- 
ic design is so good that wind noise is 
effectively eliminated. 

The Citation favorably impressed 
all who drove or rode in it, in many 
different ways. Not the least of these 
was its remarkably spacious interior. 
Although General Motors calls the car 
a compact, it has so much room inside 
that EPA classifies it as an intermedi- 
ate. In fact, the car is actually bigger 
inside than a Seville, which costs sev- 
eral times as much. 

Clever designing has made the pas- 
senger compartment seem even big- 
ger than it is, with a remarkably open 
and airy feeling. Asa result, visibility 
is exceptional. 

The seating isn't tremendously 
comfortable, but its comfort level is 
fairly constant on long trips. The driv- 
ing position is good, helped considera- 
bly by a tilt steering wheel. 

The heater, fresh-air ventilation, 
and air conditioning all functioned 
very well. While stopped in traffic in 
80-degree weather in Key West, the 
air conditioner was more than ade- 
quate on the "normal" setting. 

The trunk capacity of our hatch- 
back was surprisingly large, and very 
usable, especially with the rear seat 
folded down. (Just remember that this 
is a compact car. You can take four 
adults on long trips, but you can't haul 
everything for two weeks of family 
camping.) 

Our test car had the F41 suspension 
package, which includes bigger tires 
and sway bars, and slightly stiffer 
springs and shocks. Ride quality with 
this package was always quite good, 
even on choppy pavement. 

With the V6, our Citation's acceler- 
ation was very convincing. There was 


We found the seating good, with a 
fairly constant comfort level. The 
driving position was also pretty good, 
but would have been helped by a tilt 
steering wheel. 

With the 151-cu.-in. four-cylinder 
engine and automatic transmission, 
the car seemed suited to most loca- 
tions below, say, 5000 ft. At higher el- 
evations, I found its performance mar- 
ginal. The V6 would seem a much bet- 
ter bet for higher altitudes. 

Fuel economy started off rather low, 
about 19 mpg on the highway at high 
altitude, but steadily climbed as the 
engine was broken in. It eventually 
reached 29 mpg near the end of the 
test, with a bit of help. That help came 
in the form of raising the tire pres- 
sures and adjusting the timing. 

Our Omega had the heavy-duty sus- 
pension package, and always rode 


cessories are a tight fit in engine compart- 
ment. Despite formidable appearance, 


always enough power to handle any 
situation. 

For the first 5000 miles of the test, 
the car ran on the cheapest unleaded 
fuels available, without a trace of 
knock or ping, suggesting the ignition 
timing was well retarded, something 
reflected in the fuel economy as well. 
We averaged only about 20.5 mpg on 
the highway, and about 19.2 in the 
city. Since an identical (right down to 
the color scheme) Citation I drove for 
600 miles in Arizona in February de- 
livered 26 mpg on the highway, we 
advanced the timing, which turned 
out to be well below factory specs. Af- 
ter a change of 3.5 degrees, fuel econ- 
omy jumped to 23.6 mpg on the high- 
way, with four adults and all their 
baggage—still with no knocking. 


well. It even tamed the ridiculously 
saw-toothed pavement on Interstate 
40 west of Nashville. 

The heater and ventilation were 
very good. The formal trunk was very 
spacious for a small car, and its vol- 
ume was quite usable. 

Since the Omega was tested before 
the Citation, we noticed the bump/ 
roll-steer problems on it first, but to a 
lesser extent than on the Citation. 
The Omega also suffered the same 
tendency to wander on straight high- 
way, dué to a lack of adequate toe-in. 

Almost immediately after obtain- 
ing the car in Arizona, a highly objec- 
tionable odor developed, rather like a 
battery being overcharged by a faulty 
voltage regulator. A startled and fas- 
cinated mechanic (this was seven 
weeks before the car's introduction) 
in the Olds dealership in Socorro, 


t 


er- 
vice. With proper tools, rear spark plugs 
are removable in three minutes. 


The AM/FM stereo/CB radio was 
welcome company on the long solo 
legs of this test. Stereo quality and 
range were both quite good. (On the 
Arizona car, I also got very good stereo 
reception—at ranges approaching 100 
miles. The “monitor” feature was 
especially usable. You can listen to 
your favorite AM or FM station, and 
still receive nearby CB transmissions. 

The Citation is a very good car for a 
first effort, but it's not perfect. Let's 
say it's more of a diamond in the 
rough that still needs polishing. 

The first thing that needs attention 


. is the car's road manners. While this 


car was extremely predictable and 
controllable in our high-speed lane- 
change and slalom, we began to get 

Continued 


N.M., checked the electrical system 
and pronounced it fit. He smelled the 
odor, and suspected the same cause I 
did, but could find nothing wrong. 

The odor persisted the entire time 
we had the car. If that is normal, 
many people are going to be very un- 
happy about it. 

While he was under the hood, I had 
the mechanic advance the timing to 
the specified setting, in hopes of im- 
proving the disappointing fuel econo- 
my. There was a slight improvement, 
but we began to get high-speed knock. 
Then we began to get knock at idle, so 
we switched to super unleaded gaso- 
line and that pretty much took care of 
the problem. 

On the way east from Phoenix, I had 
the "good fortune" to run 12 hours 
through one of the Northeast's nastier 

Continued 
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Six-foot ladder fits in Citation when the 
rear seat is folded, but protrudes a few 
inches into the front area. 


Chevrolet Citation 


hints to the contrary about its high- 
way behavior right away. The suspen- 
sion has excessive bump-steer and/or 
roll-steer (hitting a bump, or the car's 
natural leaning in a turn, changes the 
steering geometry). 

This was most noticeable when 
passing another car on a crowned two- 
lane road. Each time I crossed the 
crown of a road, the car would make 
an abrupt change in steering attitude; 
it was controllable, but very annoy- 
ing. Enthusiasts may not like this car 
on “fun” roads. 

Because the Citation has so much of 
its weight on the front wheels, the car 
fishtailed some in one highway panic 


dies*t i D a B E LITT | ! i ETE: i 
Omega's four-cylinder engine is a more 
comfortable fit in engine compartment 


stop. It was controllable, but that 
should also be corrected. 

On straight and level highway, the 
Citation displayed some tendency to 
wander. So did the Omega and the Ar- 
izona Citation. This is due to a lack of 
toe-in in the front suspension, which 
GM deliberately kept very low to 
wring out the last whisker of fuel 


economy. If you do much long-dis- 


tance driving, you may find that a tir- 
ing, hardly worthwhile trade-off. This 
wander prompted a non-GM dealer, 
who was otherwise very favorably im- 
pressed, to comment, "You really have 
to drive it all the time, don't you?" 

Drivers who are used to the slower 
steering ratios of most power-steering 
units may find the Citation's too fast 
at first, but you quickly get used to it. 
Besides, the manual steering is far too 
slow. One other thing—the power 
steering didn't return very well, and 
that was annoying. 

Another objectionable condition 
was encountered when passing some 
large trucks. Some of them set up 
massive "bow waves" of turbulence 
that induced a slight oscillating condi- 
tion in the steering. It was never more 
than slight in either Citation or the 
Omega. 

Every once in a while, an unpleas- 
ant "battery" odor (which persist- 
ed in the Omega) could be detected 
in the Citation, although only faintly. 
The voltmeter always indicated prop- 
er output, and the condition appeared 
only after the car had been run a long 
time, and gotten good and warm. 
Could it be that the battery gets too 
hot? 

Several times' after stopping for 
fuel, the car would stumble and surge 
as I drove out of the gas station. This 
always cleared up as soon as the en- 
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than Citation’s V6. That should make it 
slightly easier to work on. 


gine was back up to normal operating 
temperature, so the engine apparent- 
ly isn’t happy with the fuel mixtures it 
gets at temperatures just below nor- 
mal. That’s very minor. 

While the seats are reasonably com- 
fortable, if you’re behind the wheel for 
very long periods, you may find they 
tire your thighs. Also, our car had a 
reclining passenger’s seat, which 
wasn't worthwhile. As the seat back 
was reclined, its lower portion would 
gain height and force your back into 
an uncomfortable position. 

Prior to introduction, GM an- 
nounced nine potential X-body prob- 
lem areas: deformation of front and 
rear tie-down/towing eyes, front body- 
mount reinforcement, seat-adjuster 
latch, four-cylinder surging at 35 
mph, regular bolts in place of camber 
bolts, improper rear-axle assembly 
welding, fuel-return hose too close to 
right-side axle boot, clutch cable 
abrading brake pipe, and no clearance 
between special mini-spare wheel and 
front-brake calipers. All affected vehi- 
cles were repaired prior to on-sale 
date, GM claims, but you might want 
to check yours for the latter four, 
which are easily inspected. Only the 
wheel-clearance problem affected 
either of our pre-introduction cars. 

Despite the fact that I’ve listed a 
number of problems here, we all still 
think the Citation is an unusually 
fine first-year car, for the most part 
well thought out and executed. The 
steering geometry-related problems 
seem the only ones of major impor- 
tance, and they’re not going to bother 
the average driver very much. Let’s 
just say Chevrolet gets an A-minus for 
the Citation, and that Chevy engi- 
neers have some homework ahead of 
them. ü: 


Oldsmobile Omega 


winter storms, complete with rain, 
sleet, snow, and ice. The car did well 
in the rain, and on the sleet and ice. 

However, when I encountered accu- 
mulated snow on the interstates, my 
confidence began to drop. At a snow 
depth of about two inches, the car be- 
gan to get rather twitchy and less 
than inspiring. Then I realized that 
while the car was twitchy, I was pass- 
ing virtually everything on the road, 
without snow tires. So I slowed down, 
and the car began to handle much 
better. 

We put the Omega through quite a 
variety of conditions, and it did quite 
well. The only major problems were 
related to the bump/roll-steer charac- 
teristics the car shares with the Cita- 
tion, and the battery odor. "Hi 
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PS leis ure-home plan 


Modi 
A favored shape for a small home since Colonial times, the 

New England saltbox is characterized by an offset ridge 

with a short front reminiscent of the hinged lid of a kitchen 

storage box. In this updated, twin-chimney version for the 

V-PAC council, architect Robert Martin Engelbrecht offers —— 

an option as to which side is considered the front (the iden- CEN |B 
tical house is shown in two views above). By recessing the ae 
sliding glass doors, he provides a sheltered cantilevered 

deck for the “view” face, then tacks that roof cutout onto / 
the “lid” roof as an entry canopy. Under that lid is a loft, | T 
with two bedrooms flanking a bath and overlooking an | di 


open-plan ground floor. Note the storage accessible from = | ea, 
inside and out—ideal for firewood.—A/ Lees Erao | eee | 


Several ways to order V-PAC plans ben Pee | =] ENA p 


New catalog showing all plans from earlier series is $4. Saltbox 
(VPS #46) blueprints are $50 a set, $65 for three sets— plus post- 
age/handling charge of $1.50 in the United States, $2.50 else- 
where. Send orders to Vacation Plans Service, Box 622, Prince- 
ton, N.J. 08540 (U.S. funds only, please). "mew x: a : 


A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


360-degree mirror 


Globavisions look decorative, 
but they're designed to help 
spot shoplifters—or cut acci- 
dents at warehouse intersec- 
tions. The acrylic domes are 
coated inside with reflective 
metal. Prices (for three sizes) 
are $89 to $155. Global Mar- 
keting Corp., 53 Hemmels- 
kamp Rd., Wilton, Conn. 
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Pump jug 


Press Pump-A-Drink's top 


. and fill glasses without spill- 


ing a drop. The two-quart 
pump-top jug is rustproof, 
dentproof, and foam insu- 
lated. A special stopper pre- 
vents spills. It's $13 in stores. 
Aladdin Industries, Box 7235, 
Nashville, Tenn. 37210. 


Satellite link 


Airborne commanders can 
use at least five communica- 
tion satellites at once: That's 
one result of tests in the 
South Atlantic with this mod- 
ified KC-135 aircraft. The 

test aircraft is equipped 

with communication termi- 
nals that operate over a wide 
range of frequency bands. 


Domed aquarium 


Terradome roofing system 
(here capping a Virgin Island 
aquarium) also can top earth- 
berm structures and save en- 
ergy, the maker claims. 
Dome panels are six-in.-thick 
laminates of six different ma- 
terials. Space Structures 
International, 155 Dupont St., 
Plainview, N.Y. 11803. 


Sport moped Lift bag 
Prefer the motorbike look in Slip a Mini-Bag into one inch 
mopeds? Italy's Negrini now of space, inflate it, and you 
has the MX Sport—without can lift 12 tons in less than 
the usual step-through frame. three seconds. Lifting air 
The 119-Ib. moped has a 49- bags, made with extra-tough 
cc engine and an automatic materials, are useful in con- 
transmission. Importer: Mari- struction or rescue work. 
na Mobili Inc., 146 W. Com- Working pressure is 87 psi. 
mercial Ave., Moonachie, Vetter Systems, 605 Parkway 
N.J. 07074. View Dr., Pittsburgh, Pa. 


Dome kits 


Shelter domes can be assem- 
bled with Pop rivets in one 
day, claims Corrugated 
Domes (8 Charlotte Dr. No. 4, 
San Rafael, Calif. 94901). 
They're made with wax-im- 
pregnated, double-wall corru- 
gated cardboard. Prices start 
at $440, complete with tools, 
a door, windows, and vents. 


Light reel 


Zebco's Omega 144XL spin- 
ning-type reel weighs only 
3.7 ounces. That tiny “trig- 

ger” on top lets you cast eas- 
ily, with a closed-face design 
slung under the rod. Zebco 

(Tulsa, Okla.) says the 144's 

drag system sets a new stan- 
dard for smoothness. It's in 
sporting-goods stores. 


Honda Prelude 


There's a new sporty look in 


Deep diver 


A big window on Arms Il, a Honda's Prelude coupe, third 
fixed-buoyancy diving bell, in a series of high-economy 
gives two operators a clear small cars imported from the 
view to manipulate the GE firm. The Prelude has a 107- 
force-feedback arm. Arms Il cu.-in. four-cylinder engine 
can withstand the pressure at and five-speed manual trans- 
3000-ft. depths for work on mission. For convenience, 

oil wellheads or other appli- ^ there's a powered sunroof 


cations. Perry Oceanograph- ^ with sun shade. Price: $6445. 
ics, Rivera Beach, Florida. 
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ORBURST 50 
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Instant camera with sliding flash 

Slide the flash unit to one side on the Kodak Colorburst 50 in- 
stant camera and you're ready for flash pictures in dim light. 
Or you can leave it in place while taking daylight pictures. The 
camera's shutter speeds, from ‘soo to two seconds, are pro- 
grammed for automatic exposure with two lens apertures: 
1/18 and f/12.8. The 100-mm lens is fixed-focus, three-element, 
plastic. Price of the Colorburst 50: $44.95. The flash is $28.50— 
but the camera also accepts flip-flash units. A new, faster 
PR10 instant film shows an image in 30 seconds and develops 
enough in 90 seconds for picture judging. 


Double flash 


Hitacon's twin-flash unit 
gives you direct and bounce 
light simultaneously. Or you 

can fire the heads separately. 
The 300SG TW is automatic, 
with two lens-aperture 
ranges. Price: $139.95. Dis- 
tributor: Hitacon USA, 24-12 
Jackson Ave., Long Island 
City, N.Y. 11101. 
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Beeping camera 

Not enough light for hand- 
held shooting? A tiny speaker 
in the Nikon EM beeps a soft 
warning signal. The SLR has 
aperture-priority auto expo- 
sure (you set the lens open- 
ing; it picks the shutter 
speed, from one to thooo sec.). 
With 50-mm f/1.8 lens, it's 
$388. The motor is $125.50. 


Economy SLR 

A brand-new brand of SLR is 
the Hanimex 35. It features 
programmed automatic ex- 
posure from f/2.8 at '/ao sec. 
to f/16 at ‘soo, with LED warn- 
ing lights; built-in flash with 
a range up to 24 feet with 
ASA 400 film; and a 40-mm 
f/2.8 non-interchangeable 
lens. List price: $159.95. 


Color enlarger 

Lexan plastic makes the Vivi- 
tar 356 enlarger light but rug- 
ged. The unit has a built-in 
color head with thumb-wheel 
filter dials and a "'light-pipe" 
to transmit light, mixed and 
cool, from the 80-watt quartz- 
halogen lamp. The 356 ac- 
cepts negs up to six by six 
cm. Price: $415. 


Precision meter 

Hold the Pentax Spotmeter V 
to your eye and look through 
a one-degree circle in the 
viewfinder. Its silicon photo- 
diode will measure the expo- 
sure needed: from four min. 
to 14000 sec., from f/1 to f/128. 
The meter weighs 15 oz. and 
stands 674 in. high. Price: 
$330. 


NhatsNew |... Roomy eise 
| Go below on the Weekender 


(below right) and you'll find a 

IN BOATING surprising amount of space 
for a 25-footer, says the mak- 

BY SUSAN RENNER-SMITH er (Surf Hunter, Box 188, 
Fairhaven, Mass. 02719). The 

cabin has a full galley, en- 

closed head, and full-size V- 

berths. Cruiser prices 

start at $25,850. 


Trailer jack 

A replacement for under- 
size, broken, or worn 

tongue jacks, the BlackJack is 
designed for heavy duty. It 
handles up to 400 Ibs. tongue 
weight capacity, yet is 
smooth and easy to operate, 
according to the Dutton-Lain- 
son Co. (Hastings, Neb. 
83901). Price: $53.50. 


Boat warmer 


For chasing cabin chill, the 
sleek Elektra heater has a 
thermostatically controlled 
porcelain-aluminum heating 
element. The unit simply 
plugs into a 115-VAC outlet— 
no complex wiring needed. A 
36-in.-long heater costs $90. 
Elektra Marine, 4161 Merrick 
Rd., Massapequa, N.Y. 11758. 


Carry-on cooler One-armed paddle 
Designed for thirsty canoe- Becalmed in your sail-rigged 
ists, the Model 30 cooler dinghy? One arm can propel 
hooks securely to a thwart you efficiently with the Prad- 
and keeps drinks cold all day, del (the other's on the tiller) 
says its maker (Cool Cat, says British maker lan Proc- 


2180 Elmwood Ave., Buffalo, tor (Fenmead, Brook Ave., 
N.Y. 14216). The vinyl-lined Warsash, Southhampton SO3 


and foam-insulated nylon 6HN England). The light- 
cooler also has chart and tool weight (*5-Ib.) orange plastic 
pockets. $33. oar floats if dropped. 


Versatile radio 


Sailing the Great Lakes? The 
Horizon USA VHF/FM marine 
radio picks up Canada's 
weather channel as well as 
all U.S. marine channels. For 
best visibility, the transceiv- 
er's LED display has a polar- 
izing filter. Price: $499. Stan- 
dard Communications, Box 
92151, Los Angeles, Calif. 
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BY R. L. STEPLER 


Floating pump 
Buoyant pump's intake is 
only inches beneath the sur- 
face. That's so it draws in the 
cleanest liquid, cuts priming 
time, says Solo (Box 5030, 
Newport News, Va. 23605). 
Model 830 has a four-horse, 
two-cycle engine, delivers 
5800 gal. per hour, up to a 
100-foot head. Price: $395. 


Power carver 


Cuts from delicate to coarse 
are possible with the Carver, 
says Coastal (Box 337, Trum- 
bull, Conn. 06611). An elec- 
tric drill or motor (not in- 
cluded) drives it. Price, with 
'5-in. chisel blade: $34; four- 
piece carving-tool set: $30. 
Tool can be used with 60-in. 
flexible shaft ($20). 


Tiny ruler 

Measure even the tiniest 
parts, grooves, slots, holes 
with Mini-Scale. It's designed 
for use with magnifier or mi- 
croscope. Price: $8.95 in ei- 
ther inches or metric, or 
$12.95 for both (two-sided 
scale). From Minitool, 15076 
Dickens Ave., San Jose, Calif. 
95124. 


Circle cutter 


You get a perfect three-irich- 
to four-foot-diameter circle 
every time with Circ-L-Cut 
mounted on your table or ra- 
dial-arm saw, says the mak- 
er, Hepp Industries, Box A- 
154, Wantagh, N.Y. 11793. 
The jig is also easy to attach. 
Price: $10.95. 


Hand mixer 


Mini-Mixer's maker says you 
can mix a 90-Ib. bag of pre- 
mix concrete in 90 seconds 
with the hand-powered de- 

vice. Other mixables: mulch, 

paint, seeds, fertilizer, potting 
soil. The mixer has an 18-in.- 
dia. by 20-in. drum, and costs 
$130. W.C. Bradley, Box 
1240, Columbus, Ga. 31920. 


Mitering duo 

Buy 'em separately or as a 
set: X-Acto's 7536 Vise Grip 
miter box, with a two-by 154- 
in. capacity, is $8.99, or the 
no. 7538 Razor Saw, with 

6 s-in. blade, is $4.29. Price 
of the pair: $12.95. X-Acto, 
45-35 Van Dam St., Long lIs- 
land City, N.Y. 11101. 


Riveter 


Avex heavy-duty manual riv- 
eting tool handles Vs-in.-, 552- 
in.-, and %6-in.-diameter steel 
and aluminum breakstem riv- 
ets. Its $22.50 price includes 
four nose bushings. Avdel 
Corp., 50 Lackawanna Ave., 
Parsippany, N.J. 07054. 


Shiplap paneling 
Put genuine pine, in a natural 
wash of gray and blue tones, 
on your walls with Silver 
City. It’s finished smooth on 
one side, rough-sawn on the 
other. A package of 1x6's 
covers 19 sq. ft., costs $20; 
enough 1x8's to cover 28 sq. 
ft. costs $27. Chandler Corp., 
Box 2840, Boise, Ida. 83701. 
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Battery-backup table lamp 

In case of power failure, Decorlite automatically switches 
on a miniature 16-mm (0.63-inch) fluorescent tube inside 
its translucent stem. (The British lamp is shown in normal 
operation, left, and during power failure, right.) A lead-acid 
battery in the lamp's base is claimed to provide eight 
hours of light. It recharges when power is restored. An os- 
cillator circuit using a ferrite-cored transformer generates 
the high voltage needed to produce light from the fluores- 
cent tube. Maker: Sound Diffusion Ltd., 80-86 Davigdor 
Rd., Hove, Sussex BN3 1RZ, England. Price: about $140. 


Latex spray paint Remote switch Roller bin 

No fluorocarbons in the pro- The lightest touch controls This plastic bin rolls on a 
pellant, and no petroleum- lamps, radios, and appliances — rubber-tired drum that won't 
based solvents in the formula up to 300 watts if they're harm lawns, says Harcostar 
of Latex Plus spray paint. plugged into Easy Switch. (Windover Rd., Huntington, 


Sensor pad comes with a 30- Cambridgeshire PE18 7EE, 
foot lead. Price: $15.95. Rayl England). The 34-inch-deep 
Distributing Co., Box 321B, container holds 3 V5 cubic 
Russiaville, Ind. 46979. feet. A built-in tray holds 
small gardening tools. 


Miss or make a mistake? 
Soap and water cleans it up. 
It comes in 30 colors. Price: 
$2.89 for a 12-oz. can. Maker: 
Pactra Ind., 7060 Hollywood 
Blvd., Los Angeles, Calif. 


Floor drain 

ABS plastic Fiodrain has "ay: xs 
seepage apertures beneath nm = 
the slab to drain away water 
that might leak into the base- 
ment. This, says the maker, 
eliminates need for a sump 
pump. It also functions as 
conventional drain. Price: 
about $105. Fiodrain, Box 
672, Edmonton, Alta., Canada. 


Insulation 
í fie . Dacotherm synthetic, inor- 
X. ee ganic loose-fill insulation is 

| nontoxic, won't support com- 
bustion, won't rot, and ver- 
min don't feed on it. It's 
rated at R-4 per inch. Price of 
a three-cu.-ft. bag: $4 to $5. 
Diamond Shamrock Corp., 
1100 Superior Ave., Cleve- 
land, Ohio 44114. 
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Dual displays 

If you're not sure whether 
you like conventional slide- 
rule tuning or the new digital 
displays on an FM receiver, 
buy this Radio Shack STA- 
240—it's got both. As you 
turn the vernier dial, the slide 
rule moves and the exact fre- 


quency is shown on an LED 
display. Price: $429.95. 
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BY WILLIAM J. HAWKINS 


Beef up FM 

Being on the fringe of good 
FM reception is like almost 
winning at the track: All you 
get is lots of noise. But with 
Power Sleuth, weak signals 
are boosted (up to 35 dB) for 
clean reception. Audio Mar- 
keting, 11 Royal Crest Dr., 
North Andover, Mass. 01845. 
$150. 


—_— . Leak finder 
Critical point No, it's not the symbol of a 


The stylus on Empire's EDR.9 religious cult; it's a micro- 


cartridge has very special di- wave detector. Move it 
mensions: It's small front to around the door seal and the 
back; normal side to side; sensor's LED lights up when 
and has a large contact area more than five milliwatts of 
top to bottom. Result: min radiation is escaping. From 
mal record wear and low dis- — Vexilar, Inc., 9345 Penn Ave. 
tortion at high frequencies. S., Minneapolis, Minn. 55431. 
$200. Empire, 1055 Stewart It's $19.95. 


Ave., Garden City, N.Y. 


Double vision 

No more channel hopping: 
With Sharp Dualvision you 
can watch one show on the 
17-inch color screen while 
monitoring another channel 
on the superimposed four- 
inch B/W screen (lower right). 
Small screen can be switched 
to upper right, or push a but- 
ton and the pictures swap 
screens instantly. $1000. 
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All together 


It's a traveler's survival kit: 
AM/FM radio, eight-digit cal- 
culator, dual-alarm digital 
clock, sleep timer—all built 
into a pocket-size portable 
measuring just "he by 215he 
by 53$ inches. Made by Pana- 
sonic (One Panasonic Way, 
Secaucus, N.J. 07094), the 
RF-079 is $129.95. 
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NNhats New Roll-up sunshields 
Coolux PVC sun shades are 

FOR YOUR CAR said to block 80 percent of 

| the sun's heat, yet not impair 

vision. They store out of 
sight, roll out like window 
shades when you need them. 
$33.50 for rear windows, 
$24.50 for side windows. Die- 
terich International, Box 3323, 
Vero Beach, Fla. 32960. 


BY ED JACOBS 


Oil-filler extension Year-round tire 
Tired of spills when you add Dayton’s Quadra radial is de- 


oil to your engine? Olly is a signed for all types of weath- 
permanent 64-inch plastic er and driving conditions. 
extension that fits between Two fiberglass belts and a 
the filler opening and filler two-ply polyester-cord body 
cap. It's for most post-1968 are used. This “all-season” 
Chrysler, GMC, and Interna- tire is available in sizes rang- 
tional vehicles. Price: $3.98. ing from BR78-13 to GR78-15, 
P.T. Templet, 15991 W. 5th and carries a 30,000-mile lim- 
Ave., Golden, Colo. 80401. ited warranty. 


Windshield cleaner 
Inside each Ever Clean dis- 
penser is a stick of solid de- 
tergent. When it rains, the 
detergent slowly dissolves 
and disperses to help your 
wiper blades clear away road 
film and dirt. Mill Accessory 
Group, Two Counties Mill, 
Eaton Bray, near Dunstable, 
Beds LU6 2JH, England. 


Trunk organizer 
With a Trunk Cage, you 
shouldn't have to worry 
about luggage or groceries 
sliding around in your trunk. 
The plastic-coated steel sec- 
tions are adjustable, with 
rubber tips to prevent vibra- 
tion. Perring & Gilbert, Stone 
Mill, Court St., Trowbridge, 
Wilts BA14 8BR, England. 


Stake-in 

You can convert a mini pick- 
up to take removable stake 
sides with Side Pocket IV. 
The kit includes four steel 
stake pockets (left) and stake 
bases, which install in the 
corners of your pickup's bed. 
Trans Continental Engineer- 
ing, 503 N. Central Ave., 
Kent, Wash. 98031. $32.85. 
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Will costly, last-chance techniques of oil 
recovery improve production? Maybe 


By CHARLES MAURER 


It’s one of the oldest oil wells in the world, and it looks it. 
On top stands a rusted pump, still as a statue. Only one 
hour a day does it move, powered not by an electric motor— 
it’s too old for that—but by an enormous, bathtub-size one- 
cylinder engine. When the engine runs, it coughs 150 times 
a minute; every tenth time it coughs, 20 ancient pumps 
creak up and down. 

This is a stripper well, a nearly exhausted well that 
produces barely enough oil to cover expenses. Officially 
that means it produces less than 10 barrels per day, but 
here in Pennsylvania’s Bradford field few wells produce 
that much. One-third of a barrel per day is average. Pennz- 
oil’s Bob Harper told me, “It’s been years since we adver- 

Continued 


Gently lowering a convection section in place, workers assem- 
ble a giant steam boiler. When completed it will generate 50 
million Btu of steam per hour. Forced deep into boreholes drilled 
near slow-producing oil wells, the steam will drive out the oil. 


FLANK WATER FLOOD 
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Worn-out oil fields differ from ah Biber ondary oil. recovery. In pm reservoirs 


Each requires a specially tailored oil-re- 
covery technique. To extract oil from rock 
that has a pool of water trapped below it 
(left), more water is pumped down 
through separate injection wells. This 
raises the water table, flooding the rock 
and forcing oil into the central producing 
wells. This method is one type of water- 
flooding, a standard technique for sec- 


(center), gravity can help unlock the oil, 
especially during tertiary recovery. One 
method: injecting compressed gas that 
acts like a piston, forcing oil into the low- 
er-level producing wells. Enough under- 
ground pressure can be maintained to 
drive both oil and gas to the surface, 
where they can be separated. But when oil 
is thick and slow-moving, it may need a 


FIRE FLOOD 


fire to get it going (right). injecting com- 
pressed air into the oil-bearing rock ig- 
nites some of its oil. The burning oil heats 
up the rest so it flows more easily into the 
producing wells. But the most efficient re- 
covery method (not shown) may be ac- 
tually to scrub the oil out of the rock by 
mixing detergent-like additives with the 
water used in flooding. The process is 
being tested in two commercial projects. 
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"Chemicals can finger their way directly to producing wells, bypassing pockets 


tised Pennsylvania crude in our motor 
oils. There simply isn't any." 

Yet the Bradford field alone origi- 
nally contained three billion barrels 
of crude oil—and it still contains two 
billions of those three. 

How to get it out—that's the prob- 
lem, and it's a problem that stretches 
far beyond Pennsylvania. In Califor- 
nia, Texas, Saudi Arabia—anywhere 
there's an oil well, only one-third of its 
contents will normally be produced. 
The rest is written off as unrecover- 
able. That means that a huge quantity 
of known oil isleft lying in the ground. 
In the U.S. alone, according to the De- 
partment of Energy, we've extracted 
only about 100 billion of the 500 bil- 
lion barrels we know exists in our oil 
reservoirs. 

The reason for this appalling waste? 
Oil has a stubborn attachment for the 
rock formations it hides in. Once natu- 
ral well pressure fails and the pump 
runs dry, it becomes enormously diffi- 
cult—and costly—to extract the oil. 

But as the price of oil goes up, this 
"unrecoverable" oil looks more and 
more attractive. As I’ve discovered 
from talking with oil producers 
around the country, proven secondary 
recovery methods such as waterflood- 
ing have become commonplace. And 
the oil companies are experimenting 
with a number of tertiary methods. 
These range from forcing the oil out 
with fire, steam, or a solvent to actual- 
ly scrubbing it out of the rocks with 
detergent. How much oil can these 
methods produce? The final answer 
isn't in yet. It depends not only on per- 
fecting complex technology but on the 
economic incentives to use it. 


Drops, not pools 


Why is the oil so hard to get out? 
The answer is obvious just from exam- 
ining the paperweight on my desk. 
This hunk of sandstone, middling 
gray in color, looks, feels, and smells 
like— well, like stone. But under a mi- 
croscope, the stone hasthe texture of a 
sponge, and its microscopic pores are 
filled with oil. 

This is how oil is found under- 
ground; this is a "pool" of oil. The oil is 
liquid all right, but each microscopic 
droplet clings to the rock as tightly as 
that irritating crankcase oil clings to 
your garage floor. 

Sure, some oil may ooze out of the 
earth on its own. Sometimes even 
gushers spew forth just like in the 
movies—if someone screws a valve on 
wrong. But once the natural pressure 
is relieved, the oil flows more slowly 
into the well and must be pumped out. 
Later the flow slows and the pump 
runs part time. After as little as five to 
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10 percent of the oil is extracted, the 
seepage becomes so slow that oil-field 
operators call the well dry. Primary 
recovery is over. To produce any more 
oil, the operators must try enhanced 
recovery. 

In the Bradford field, primary re- 
covery reached its peak in 1878, when 
23 million barrels were produced. By 
1905 recovery had fallen nearly 90 
percent, and wells were abandoned all 
over. Then something unexpected 
happened: Water flooded some of 
those abandoned wells, and the pro- 
ducing wells nearby suddenly perked 
up. The water was pushing out the 
trapped oil. 

At first, producers simply poured 
water down old wells to eke out the 
flow of oil. In 1926 they started pump- 
ing it under pressure down "injection 
wells," large networks of new wells, 
each surrounded by four producing 
wells. In every direction the water 
drove the oil forward to be pumped 


GG You're at the mercy 
of the structure of 
the oil-bearing rock 99 


out. Production in the Bradford field 
soared to 17 million barrels in 1937. 

Today waterflooding is used as sec- 
ondary recovery in 90 percent of U.S. 
oil fields. But think of that crankcase 
oil on your garage floor. Hosing it 
down won't wash much of it away. 
Cold water doesn't clean any better 
underground, either. Even with wa- 
terflooding, two-thirds of the crude oil 
stays put. And if the oil is very thick, 
water won't work at all. 

In California, some of the crude is so 
thick you can't pour it from a jar at 
room temperature. Nor does it flow 
easily from oil-bearing rock. To get 
the oil out, producers have tried a 
number of schemes. Today Getty's 
Kern River oil field is the sixth largest 
in the country. Here, beneath brown 
hills and sagebrush, sit some two to 
three billion barrels of oil, one billion 
of which are recoverable. 

But district engineer Terry Hurst 
told me this wasn't always so. During 
primary production, precious little oil 
came out. "If you extrapolated the rate 
of production forward, we'd have ulti- 
mately recovered only 11 percent. 

"But if honey or molasses is cold, 
you heat it up and it flows easier," he 
said. "The same with crude oil." 

The trick is finding a way to do it. 
Getty first tried "bottom-hole heat- 


ers"—hot-water radiators stuck down 
the bottom of a well. But the heat 
didn't carry very far. Next Getty engi- 
neers tried dumping in hot water di- 
rectly; then steam. They'd pump it in, 
let it sit awhile, then pump out the 
steam, condensate, and whatever oil 
they'd find. 

"Huff'n'puff," that process is called, 
or "steam soak." It's used a lot today, 
especially in California, but it shares 
the problem of bottom-hole heaters 
and "hot-water stimulation": The 
heat doesn't penetrate far enough to 
extract much additional oil. It just 
moves the oil faster. 

Finally, Getty tried driving out the 
oil with pressurized steam pumped 
down separate injection wells. One of 
the pioneers of "steam drive," Getty 
now has the Kern River field produc- 
ing 70,000 barrels of crude per day. 
"When we're all finished, we'll have 
recovered about 50 percent of the oil," 
said Hurst. 

At least nine other oil companies 
have started similar projects, but 
steam drive is no panacea. Under- 
ground barriers of impermeable rock 
can keep the steam from dispersing 
horizontally. And that steam is costly. 
At Getty's Kern River operation, it 
comes from 240 steam generators, 
each as big as a locomotive. Together 
they produce 10 billion Btu per hour. 
Said Hurst, "For every three or four 
barrels of oil we bring up, we burn 
one." 

Far more efficient is to make heat 
right in the reservoir by pumping in 
air and setting the oil afire (see dia- 
gram). Heat from the fire thins the oil, 
and combustion gases drive most of 
the oil to a production well. According 
to Jerry Benton, manager of enhanced 
recovery for the Houston district of 
Gulf Oil, the amount of oil burned up 
is "generally just 10 to 15 percent." 
Burning that small amount theoreti- 
cally gets out the rest of the oil. But 
fireflooding has proved very variable. 
Gulf, for instance, has run two proj- 
ects in Mississippi in the same oil 
field. One is profitable—it may bring 
out as much as 50 percent—but the 
other proved a dud. 

That variability, plus terrible prob- 
lems with corrosion, has dampened 
many fire floods. There were 38 active 
projects in 1970; there are half that 
number now. Many operators have 
turned instead to nonthermal 
methods of squeezing out the oil. 


Drycleaning oil wells 

Consider that oil-stained garage 
floor again, and you'll understand the 
latest tertiary recovery experiments. 
Cold water doesn’t clean off much of 


of crude oil entirely" 


the oil stain—nor does hot water, 
steam, or even the torch. But a solvent 
such as gasoline might do the job. Of 
course, the idea of flooding an oil field 
with gasoline is absurd, but there are 
cheaper solvents: flue gas, for exam- 
ple—the junk we send up chimneys. It 
can mix with crude oil and thin it, and 
with pressure behind it, force the oil 
through. 

The granddaddy of gas projects, 
Arco's Block 31, down in Crane Coun- 
ty, Tex., started almost 30 years ago, 
when Arco first began pumping, and 
realized that primary recovery would 
be extremely poor. 

"But waterflooding was out of the 
question. The rock wasn't permeable 
enough," engineer H.M. Staggs told 
me. Instead, Arco flooded the field 
with high-pressure gas—first, natural 
gas when that was cheap, now flue gas 
made by burning natural gas (one 
cubic foot of natural gas makes about 
four cubic feet of flue gas). They send 
45 million cubic feet of the stuff un- 
derground every day, compressed to 
about 4100 psi. The same amount of 
gas comes back up, dissolved in 16,000 
barrels of oil. Arco expects eventually 
to extract more than 60 percent of the 
oil originally in place. 

That's nearly double the ordinary 
take, but in few other fields does the 
process work as well. "It requires an 
unusual set of conditions," says 
Staggs. The oil must have a peculiar 
chemical make-up for the gas to dis- 
solve properly, and the rock must be 
unusually uniform in permeability, or 
else the gas won't push out the oil. 

Also, producing that much flue gas 
under that much pressure takes ener- 
gy. Arco burns one Btu to produce six 
Btu of oil. This hasn't killed gas proj- 
ects (at least eight companies are still 
running them), but it's sent producers 
looking for cheaper, better solvents. 
They've found at least one: CO;. 

Carbon dioxide thins the oil and 
shoves it out just like hydrocarbon 
gases, but it's not so finicky. It will 
work under more conditions and less 
pressure. If you can find a CO; field 
near your oil (it's found underground 
like natural gas), or if you can find 
some nearby factory sending enough 
of it up its stacks, then it's also cheap. 
But if the CO; is distant —well, Shell 
would like to carry the stuff 500 miles 
from Colorado to Texas. But the pipe- 
line would cost $200 million—a lot of 
capital even if the field pays off. 

In desperation, you might try soap 
and water on that stubborn oil stain. 
This, surprisingly enough, is the most 
promising oil-recovery technique of 
all. It's being tried in the Bradford 
field, where the coughing of that an- 


downhole steam generator is tested at 
Sandia Labs in New Mexico. Lowered 
deep into the earth, the generator could 
inject 500-degree steam directly into slug- 
gish oil formations. The two-foot-long 
tube can produce five million Btu of steam 
an hour. Its narrow (6'-inch-dia.) tube 
contains a combustion chamber where a 
fuel-air mixture is ignited. Water injected 


cient engine still echoes through the 
hills. Scattered throughout 24 wooded 
acres are 25 new wellhead pumps. 
And silhouetted against the soft green 
mountainside stand 24 shiny steel 
tanks that hold, not oil, but detergent. 


GG For every three or four. 
barrels of oil we bring 
up, we burn one 49 


Here Pennzoil is trying to scrub crude 
oil from the ground. 

Not with Tide, of course, but with 
the active ingredient in Tide or any 
soap or detergent: a surface-active 
agent—a "surfactant." A molecule of 
surfactant has two different ends— 
one attracted tooil, the other to water. 


Shooting off a blast of steam, a prototype below the chamber mixes with the com- 


SANDIA LABORATOMES ——— 


bustion gases and flashes into steam. A 
planned, 19-inch-long model ofthe gener- 
ator to be tested in 1981 should generate 
15 million Btu of steam per hour. At that 
rate, it could not only replace a currently 
used 20-by-40-foot surface steam boiler, 
but could do the job better. Steam in- 
jected from the surface too often cools off 
before it reaches the oil. 


Dump a little into a bucket of water 
and the surfactant will go into solu- 
tion. It will dissolve into individual 
molecules. But dump more in, and the 
molecules of surfactant will cling to- 
gether in clusters— micelles—with all 
the water-loving ends facing outward 
and the oil-loving ends inward. Add 
some oil to the bucket, and the mi- 
celles will pull the microscopic drop- 
lets of oil inside them. The result isn't 
a solution, because the particles are 
far too large; it's an emulsion, a mix- 
ture of two liquids. But though ordi- 
nary emulsions separate if they sit 
long enough, this one won't. For prac- 
tical purposes the oil is dissolved. 
Pump some surfactant and water 
into an oil reservoir, and in just the 
same way the crude oil will "dissolve" 
in the water. All you have to do then is 
rinse it out—except think how much 
water you need to rinse out a dirty 
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Ingenious devices guide 
your saws accurately, are 
quick and easy to set up 


By A. J. HAND 
PHOTOS BY THE AUTHOR 


If you own a portable circular saw, you 
have only half a tool. Sure the saw 
cuts, and it cuts fast. But will it cut 
straight? Not unless you combine it 
with its other half: a good saw 
guide. 

Why pay good money for a guide 
when a board clamped to your work 
will do the same job? Several reasons: 
Compared with a metal guide a board 
is heavy and clumsy. It won't break 
down for compact storage. Most 
boards aren't straight enough for tru- 
ly accurate work. And, when you need 
to make a deep cut near the edge of 
thick stock, a board may be too thick; 
it will hit the saw's motor housing and 
interfere with your cut. 

Besides, a saw guide doesn't cost 
much. Most run from around $15 to 
$30. That's not bad for a tool that can 
guide your router, jigsaw, scriber, or 
utility knife as well as it guides your 
cutoff saw. 

Just what is a saw guide? Basically 
its a metal track you can clamp to 
your workpiece to create a "fence" 
against which you run your saw. Al- 
though some guides are only a bit over 
four feet, you'll get a lot more use out 
of a guide at least twice that long. The 
longer guides let you rip a sheet of 
plywood, particleboard, or paneling in 
one shot. That's important. Even 
though I have both a table saw and a 
radial arm, I usually tackle a full 
sheet of plywood or heavy particle- 
board with a cutoff saw. It's easier to 
set those bulky sheets on a pair of 
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Guides fasten to your workpiece in a vari- 
ety of ways. Left to right: Super Guide 
uses special C-clamps, which are slotted 


horses and run the saw over them 
than it is to wrestle them single- 
handed through a stationary power 
Saw. 

As it turns out, the longer guides 
detach in the middle. The makers 
probably designed them that way to 
simplify shipping, but you benefit, 
too. The take-apart feature makes for 
convenient storage, and when half a 
guide is long enough to do the job, it's 
easier to handle than a whole guide. 

Accuracy. À portable saw and guide 
can work as accurately as a table 
saw—as long as the guide is dead 
straight. All the guides I tried were 
dead straight when I got them, and 
stiff enough from side to side to stay 
that way. Though side-to-side stiff- 
ness is vital, a little flexibility up and 
down may help by letting the guide 
conform to a workpiece sagging be- 
tween two horses. 

Both of the two-piece guides I tried 
had good solid couplings. That's im- 


w guides 
make your portable saw 
a precise cutting tool 


to fit edge of rail; Guide 'N Scribe has 
quick-locking, out-of-the-way clamps; 
Strate-Cut uses ordinary C-clamps. 


portant. Sloppy couplings will pro- 
duce sloppy work. 

Features. The most basic saw guide 
you can buy is the Super Guide, from 
Conti Industries. It features a 51-inch 
galvanized-steel rail and a pair of spe- 
cial low-profile clamps. If it's long 
enough for your needs, this guide 
($14.95) will do a good job. 

For five bucks more you can get the 
two-piece aluminum Strate-Cut. This 
well-made guide is 102 inches with a 
very sturdy locking coupler. One edge 
of the rail is just 0.08 inches thick— 
very useful when guiding a utility 
knife through drywall. The Strate- 
Cut also comes with the most com- 
plete instructions of guides I tested. 

The slickest and most convenient 
guide is Guide 'N Scribe. It has.a pair 
of padded clamps that sit out of the 
way under your work. They are much 
quicker to use than conventional C- 
clamps, and grip quite firmly if you 

Continued 
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Twin scoring blades of Guid 
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ride the guide rail to prescore both sides 
of the cut line. This prevents splintering 
the top face when you saw, a particular 
boon when cutting work with two good 
sides (doors, for example). 


Strate-Cut saw guide lives up to its name, 
giving you straight cuts on stock as long 
as eight feet. It comes in two pieces with 
sturdy coupling and pair of C-clamps. Use 
it to rip, crosscut, or level. Its thin edge is 
ideal for guiding drywall cuts. 


ime 


Gauge block makes it easy to position 
quide for cutting. Make block as shown in 
sketch. To use it, place on stock as shown, 
aligned with line of cut. Slide guide rail up 
against the block and clamp in place. Re- 
peat the procedure at other end. 


Accurate cuts in bulky paneling and other 
sheet materials are easier with a saw 
guide and cutoff saw than they are with a 
stationary saw. Here the Guide 'N Scribe 
combines with a four-inch plywood saw 
from Sears to get the job done. 


Guides work as well with routers, saber 
saws, knives, and scribers as they do with 
circular saws. Dadoing is quick and accu- 
rate with Strate-Cut guiding the router. 
Here half-inch dado is routed in a board 
of number-two common pine. 


DISCARD 
"d 


a 
STEP 1! 


CLAMP GUIDE 
TO SCRAP 
AMO 
MAKE CUT 


SCRAP 


STEP 2 


PLACE BLOCK ON WORK 
FUiRMLY AGAINST GUIDE 
SCRIBE 4 LINE ON BLOCK 
AMD SAW ON LINE TO CREATE 
OFFSET GAUGE 
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Trik-Track by Brett-Hauer is a radial-arm 
guide table that will accept circular saws, 
jigsaws, and routers. It has the capacity to 


Saw Mate SM2460 has an adjustable protractor fence for fast, 
accurate crosscutting, ripping, and mitering. It comes complete 
with table top; folding legs are optional. With an optional mount- 
ing plate the SM2460 will also accept a router. 


cut four-by-eight panels in half either way, 
folds conveniently to hang on your wall for 
storage when it's not being used. 


Guide tables are easier to set up than rails 


Though clamp-on rails are by far the 
most common type of saw guide, they 
are by no means the only type. There's 
another breed that converts your port- 
able saw into a sort of stationary saw, 
complete with its own table top. These 
"guide tables" do not compete directly 
with the rail-type guides. Their real 
forte is the ability to make repetitive 
cuts, miters, crosscuts, compound an- 
gles, and rips. Since they have their 
own fences and some form of protrac- 
tor or angle template for cutting mi- 
ters, they are quicker and easier to set 
up than the rails. 

While some can rip or crosscut a full 
four-by-eight panel, they are really at 
their best working smaller panels or 
dimensioned lumber. The rail guides 
are better for making long cuts on 
large sheet materials. 

Guide tables seem to fall into two 
classes. One class is remarkably simi- 
lar to a radial-arm saw. The Trik-Track 
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by Brett-Hauer is a good example. 
Sears offers one, too. The other class is 
something like a small horizontal ver- 
sion of those big vertical panel saws 
lumberyards use to cut plywood. 
Guides in this class are the Saw Mate 
and the Hirsh Saw Guide. 

Guide tables compete most directly 
with table and radial-arm saws. In do- 
ing sothey win a few rounds and lose a 
few. The guide tables are much more 
portable, so you can take them to the 
job. They can fold up and hang on a 
wall, so they have appeal for those 
with a limited amount of shop space. 
They also cost less ($40 to $110) than 
table saws and radial-arms. 

On the other hand, real stationary 
tools are more accurate, more power- 
ful, and have greater work capacity. 
They are also faster and easier to set 
up and adjust than guide tables. But 
the specialized guide tables make a 
good second choice. 


Rip capacity of SM2 


fete ES wf 


440 is 31 inches, sufficient for dimensioned 
lumber. If you want to handle four-by-eight sheets, the SM2460 
has the capacity. Saw bolts to Saw Mate mounting plate, which 
rides the guide rails on nylon rollers for smooth operation. 


use them carefully. If you're careless 
when you snug them up, however, 
they can tend to slip. 

Guide 'N Scribe is a full 10 feet long 
and its two sections lock together with 
a simple slide-in coupler. The unique 
feature of the Guide 'N Scribe is its 
twin-blade scriber. It slips over the 
rail and prescores your work on each 
side of the intended kerf. This pre- 
vents chipping when you saw and lets 
you work with the good face of your 
work up. Of course it's standard prac- 
tice to cut with the good face down to 
spare it from chipping when you use a 
circular saw, but sometimes your 
work has two good faces, and that’s 
when the scriber pays its way. 

Using the guides. There's no real 
trick to working with these guides. 
The biggest hassle you encounter is 
clamping the guide in the right place. 
Since it's the edge of your saw's base 
plate—not the blade—that rides along 
the track, you must offset the guide to 
the side of the cutting line. Just how 
far off depends on the blade and the 
saw. In practice, it often works out to 
an unwieldy fractional dimension 
such as 4!3/6e inches. It's a real pain to 
measure that offset with a rule each 
time you make a cut. | 

Solution? Make an offset gauge 
from a block of wood, as shown in the 
sketch. To use the block, mark the line 
of cut on your work. Place the block on 
your work, its edge on the cut line. 
Slide the guide up against the block 
and clamp. That's it. 

Remember, offset will vary with the 
set in your blade. A blade with a lot of 
set will require less offset than a blade 
with little set. So make a new gauge 
block every time you change blades or 
have a blade sharpened. Gs) 
WHO MAKES ‘EM 
Guide 'N Scribe, Penn Scarf Mfg. Co., 561 W. Covina 
Blvd., San Dimas CA 91773 ($29.95 plus $2 handling); 
Saw Guide, The Hirsh Co., 80501 Central Park Ave., Sko- 
kie IL 60076 ($109.95); Saw Mate, 836 So. Buncy Dr., Los 
Angeles CA 90049; Sears rail-t guide, catalog no. 
1715N ($36.99); Strate-Cut, R. A.K. Products, Inc., 5605 
W. Hemlock St., Box 23426, Milwaukee WI 53223 
($19.95); Super Guide, Conti Industries, Inc., Box 116, 


Spotswood NJ 08884 ($15.95); Trik-Track, Brett-Hauer 
Co. Inc., Putnam Valley NY 10579 ($69.95). 


Sprayers 


for greener grass and 
bug-free gardens 


By V. ELAINE SMAY 


Along about midsummer, bugs, 
weeds, and depleted soil may begin to 
rob your lawn and garden of their lush 
green look. Whether you mix up a gar- 
lic brew to drive away the bugs, resort 
to a commercial pesticide or weed kill- 
er, or just apply some fertilizer, 
chances are you'll need a sprayer. 

Lawn and garden sprayers come in 
many types and sizes. The ones we 
show are suitable for an average-size 
plot. If you have a big garden or or- 
chard, you may want a larger-capaci- 
ty power sprayer. If you need to spray 
only a few potted plants, a small hand 
sprayer might suffice. 

For general lawn and garden use, a 
compression gprayer is a fine choice. 
You simply pump the handle to pres- 
surize the tank, then press a lever on 
the wand to spray. A two-gallon Mel- 
nor model I’ve been using is fully 
pressurized after about 35 pumps. It 
will spray a fine mist for about 10 
minutes, a coarser spray for less. 

Compression sprayers come in sizes 
from one to four gallons, in either 
polyethylene, galvanized steel, or 
stainless steel. Polyethylene tanks 
are not likely to corrode, and they are 
usually translucent, so you can see the 
liquid within. For average light-duty 
use, they serve well. 

If you plan for frequent, long-term 

Continued 


MANUFACTURERS AND DISTRIBUTORS 


Broyhill seg t N. Market Sq., Dakota City NE 78731; ^u 
mour , Somerset PA 15501; H.D. Hudson 

Co., 500 Michigan Ave., Chicago IL 60611; Illinois B 
GC „ 1920 Waukegan Rd., Glenview IL 60025; Melnor 
Ind., oonachie NJ 07074; Mon omery Ward, 535 W. 
Chicago Ave., Chicago IL 60607; .C. Penney, 1301 Ave. 
of Americas, New York NY 10010; Root-Lowell Corp., 
Lowell MI 49331; Sears, Roebuck & Co., Sears Tower, 
Chicago IL 60684; D.B. Smith, 414 Main St., Utica NY 
13503; Tolco Corp., 1920 Linwood Ave. Toledo OH 
43624; Universal-Gerwin Div. of Lei h Products, Inc. 
(makes Spray Doc), Saranac MI 48881; Vandermolen 
Corp., 119 Dorsa Ave., Livingston NJ 07033. 


Compression sprayers are versatile for 
use all around the lawn and garden. This 


two-gallon polyethylene model 
Spray Doc has four-foot hose, costs $32. 


from 
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use, however, a steel sprayer might be 
a better buy. Stainless sprayers cost 
nearly twice as much as polyethylene 
or galvanized models. "But," says 
Steve Totura, a horticulturist in 
charge of the test plot at a major uni- 
versity, "a stainless-steel sprayer is 
worth the extra money if you plan to 
use it for a long time." With a galva- 
nized sprayer you must be vigilant 
about cleaning or it will corrode. 

For spot spraying up into trees or 
over long distances, the slide (trom- 
bone) sprayer is a good choice. It re- 
quires steady pumping, however, and 
can build up a good bicep—or a tired 
arm—if you do a lot of spraying. 

À backpack sprayer gives you 
greater mobility, but a tank full of liq- 
uid is pretty heavy. A 4%-gallon Root- 
Lowell model I use weighs about 45 
pounds when full. l've found it sur- 
prisingly easy to carry, though. 

Whatever type of sprayer you 
choose, look for key parts made of a 
noncorrosive material—brass is best. 
Also consider whether it will be easy 
to clean. Powders tend to clog a small 
opening; parts you can disassemble 
are easier to clean. For versatility, 
look for a nozzle that adjusts to give a 
fine penetrating mist, a coarse wet- 
ting spray, or a Jet stream. 

In using any sprayer, follow careful- 
ly all safety and care instructions in 
your owner's manual. And if you use 
toxic chemicals, read and follow label 
instructions—to the letter. Gs) 


Galvanized-steel three-gallon compres- 
sion sprayer from Hudson has long brass 
pump. Greater length means fewer 
strokes will pressurize tank. Plastic supply 
tube and fittings remove easily for clean- 
ing; $33. Similar stainless sprayer is $65. 


Polyethylene compression sprayer made 
by Melnor has pressure-relief valve (inset) 
that vents at 50 psi. Vent can be opened 
manually to release pressure after use. 
Melnor sprayers come with two nozzles: 
one for spraying broad areas, one for long 
distances. Each is adjustable for mist or 
jet stream. Spare nozzle stores on tank. 
Wand has safety lock. Three-gallon size, 
shown, is $34; two-gallon is $30. 


Electric spr 

volume air stream to break up and propel solution. High velocity 
and fine mist give thorough penetration. The Atomist is suitable 
for large areas, also for spraying tall plants—up to 20 feet high. It 
has a 1'5-gallon polyethylene container with embossed filler 
marks, 18-inch electrical cord, and vinyl shoulder strap. The 
spray selector valve and discharge control adjust to give fine 
mist or heavy wetting. Price of the Atomist: $142. 
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Cordless electric sprayer provides effortless spraying for patio 
plants, small lawns and gardens. It's also useful for misting 
house plants. Swivel wand lets you spray at desired angle. Noz- 
zle adjusts for fine, coarse, and long-range spraying; on larger 
models, it also swivels. Ni-cad batteries recharge overnight; will 
spray about one to 175 gallons on a charge. Cordless electrics 
from Hudson come in three sizes: quart, $20; half-gallon 
(shown), $30; and gallon, $33. Prices include batteries, charger. 


Hose-end sprayers siphon chemical from 
container and mix it with water from gar- 
den hose. With Air-O-Matic from Gilmour 
($11), you use chemical straight from bot- 
tle, dial one of 16 dilutions—from one tea- 
spoon to 10 tablespoons per gallon of wa- 
ter. Be sure sprayer has anti-backtlow 
provision (the law in some localities). 


EEC <_< 


Backpack sprayer, when you need porta- 
bility, is convenient for all-purpose spray- 
ing; wheel-pump sprayer for covering 
large ground areas. Montgomery Ward 
backpack unit ($46) has 3v2-gallon galva- 
nized tank. To spray, you pump hand le- 
ver—both up and down strokes actuate 
pump. Wheel-pump sprayers have 
squeeze pumps that spray automatically 
as wheels turn. Ward's unit (left) covers 
52-inch-wide swath, sprays one gallon per 
2000 sq. ft. Container holds seven gallons. 
It's $100. Wheel-pump sprayers come 
with handle for pushing or tow bar for 
pulling behind lawn tractor—see Broyhill 
model, above. This model ($130) should 
be moved at two to four mph for proper 


operation. Shut-off valve lets you move | 


sprayer without pumping liquid. Five-gal- 
lon plastic container removes for filling. 


Slide-type (trombone) sprayers provide 
high pressure for long-distance spraying. 
This 150-psi model from Hudson sprays 
up to 25 feet. Drop intake in bucket of solu- 
tion, and pump with slow, easy strokes. 
Pistol-grip handles make pumping easier. 
Brass pump resists corrosion. Price ($30) 
includes nine-inch extension. 


Compact hose 
rolls up flat 
like a fire hose 


If you've ever struggled with a stan- 
dard 15-pound, 50-foot garden hose, 
you'll appreciate Toro’s Compact 50 
Hose/Reel System. Hose and reel to- 
gether weigh only four pounds, and 
the 13'5-by-11-inch case is small 
enough to hang or store anywhere. 
The fire-engine-red case is appropri- 
ately colored for the hose, which, like 
fire hose, is flat when empty. An 
inner polyurethane liner and an outer 
Dacron jacket enable the hose to with- 
stand temperatures from zero to 160 
degrees F, Toro claims, and stay flex- 
ible in cold weather. Burst pressure, 
says the company, is 450 psi. 

To use the hose, you have to pull out 
all of its 50 feet to uncollapse it and 
run water through—a nuisance if you 
only want to water some shrubs 10 
feet from the tap. And all 50 feet must 
remain unreeled for use. However, 
reeling up and storing are easy. The 
hose whisks back into its case between 
rollers that squeegee out the water. 
And the Compact 50 makes a fine 
take-along unit for recreational vehi- 
cles, boats, and even cars when you go 
camping.—E. H. Ortner 
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ar-out 
houses 


from catalog components 


Each of this designer's custom homes is 
so unconventional that he must move to 
his client's site and build it himself 


By AL LEES 
PHOTOS BY JERSEY DEVIL AND THE AUTHOR 


There are five of them now, scattered down both U.S. 
coasts. I’ve romped through three—after watching the lat- 
est sprout, like a sod-capped fungus, from the crest of a 
windy ridge between San Francisco Bay and the Pacific. 

The wild custom homes shown on these pages have noth- 
ing in common except that they've all sprung from a collec- 
tive creative force that dubs itself Jersey Devil. It's an 
informal association of architectural designers, spark- 
plugged by youthful, rangy Steve Badanes. Originally 
headquartered in New Jersey, the partnership took as its 
professional trademark the name and image of an imp that 
dates back, in local folklore, to the early 1800's. Differing 
accounts of the Jersey Devil have the creature (reddish fur, 
bat wings, cloven hoofs, horns, forked tail) hopping about 
the state from mischief to mischief. "That seemed appro- 
priate to our modus operandi," says Badanes. 

The group has ranged wide, going wherever its commis- 
sions take it. "That's what makes us unique,” Steve tells 
you. "We're not office architects. We first work up a struc- 
tural image— which is always geared to the site and the 
client, so is never duplicated. Since our concepts are usual- 
ly unlike anything that's been done before, we must first.do 
our basic engineering to see if they'll work. Then we take 
the design directly to the site to work out details." 

Surprisingly, Jersey Devil—unlike your average archi- 
tect or builder—isn't content with a part-time commitment 
to its current project. The designer and his associates 
literally move to the site for the duration, setting up a 
construction camp and living with the house from site 
preparation right through to whatever level of completion 
the client wants (some prefer to do all interior finishing 
themselves). The client—who pays for this "live-in" setup, 
of course—may be invited to double as contractor, or to 
pitch an adjacent tent and pitch in with carpentry help. 
"We're filling a gap," says Steve, "by offering quality cus- 
tom housing without an architect." (Although the part- 
ners—and some of their pick-up crew members—have ar- 
chitectural degrees, none of them cares to be licensed.) 

Continued 


96 | POPULAR SCIENCE 


California's Skyline Drive. Jersey Devil's Badanes (top) leans 
against collector for solar shower; windmill pumps water into 
8000-gal. redwood tank behind him. At right is self-contained 
towable he lives in. Campsite can be seen again in distance of 
bottom photo, where work crew moves dirt onto roof deck. 


HELMET HOUSE 


Jersey Devil didn't set out to anchor a 
giant knight's helmet to a rock outcrop 
in a New Hampshire forest overlooking 
a lake; that's just how the design con- 
cepts added up. Framed in laminated 
"Gothic" rafters and 2x4's in a spider- 
web pattern (upper left), the house liter- 
ally grows from the granite ledge, which 
remains the rustic floor of much of the 
interior. As the sketch shows, there's a 
floating loft but no interior walls: The 
toilet is tucked behind a boulder; show- 
er is a rock niche off living area; kitchen, 
built against the ledge, has rock storage 
nooks. To this site, Jersey Devil took a 
trailer for the crew office, and portable 
kitchen hut; pitched tents in the woods. 
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3 Though in the midst of woods (near 
E Lambertville, N.J.), this is only active so- 
pe lar house Jersey Devil has built. Huge 
air collector across top grabs enough 
sun in winter, when trees are bare, to 
take chill off house. Each of three sepa- 
rate living zones has wood-stove back- 
up. They're modified prefabs from Una- 
dilla Silo Co., joined by skylighted air- 
lock entries (seen from rear, far left). 
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SNAIL HOUSE 


Audaciously ambitious for a first house- 
building project, this shell-like home was 
erected in '73 in the Jersey Pine Barrens, 
with ascending series of barn rafters fan- 
ning around a concrete core. Note vertical 
and horizontal air-flow schemes below; 
more photos on page 122. 
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CONCRETE peenaa flows out onto an open deck that floats in 
TY d Actually a guest cottage connected to an space. The house is a bold solution to an 


existing house (off right, above) by a fly- —"unbuildable' slope and it tucks in among 
ing covered catwalk, this structure cantile- California redwoods without site disrup- 
vers forward and back from tiny (but tion orroot damage. That preformed one- 
deeply rooted) pedestal. Author found in- piece ridge skylight was catalog item. 
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SKYLINE HOUSE 


Current project, still receiving finishing 
touches, is flat, bowed home dug into top 
of ridge that's backbone of peninsula 
south of San Francisco. Since Skyline 
Drive authorities won't issue permit for 
structures that spoil visual sweep of ridge, 
owner of this lofty site appealed to Jersey 
Devil for a self-effacing home that would 
sacrifice none of the ocean view. Catalog 
trusses fan across between entry patio at 
rear and window wall, leaving interior 
open and creating vast roof deck for sod- 
ding. Trombe wall below expanse of win- 
dows supplies heat. Wood stove and few 
electric baseboards are backup. 


“I think we started well, back in 
12," says Badanes, “by establishing 
our on-site development technique 
with our first major project—the Snail 
House. We built it for a New Jersey 
steam fitter who'd do the plumbing, 
heating, and electrical himself, after 
we'd finished the shell. He had a small 
lot in light woods, and it was obvious 
he'd soon have close neighbors, so pri- 
vacy was a big factor." 

The snail-shell structure spirals 
up from east to west, letting sunlight 
enter continuously as the sun arcs 
around it. There's operable Plexiglas 
glazing at each interface of adjacent 
shell segments. These resulting steps 
in the structure also create a natural 
ventilator effect, with fresh air 
scooped in low and exhausted high, at 


[Continued on page 122] 
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Give your house a facelift. 
Remodel . 
with windows 


Perk up your home's 
exterior and you may 
even cut your fuel bills 


By SUSAN RENNER-SMITH 


ILLUSTRATIONS BY 
RICHARD BAEHR, AIA 


When you bought it, the house looked 
fine—much better, anyway, than the 
cramped quarters you were escaping. 
Today the house looks a bit . . . well, 
ordinary. You'd like a home with more 
distinction—and more space. 

The solution? Remodel with win- 
dows. As you can see from examples 
on these four pages, changing win- 


Adding character 


From dull to distinctive, this plain-looking 
house is transformed by new windows. 
Full-height casements replace the small, 
light-restricting windows on the first floor. 
Roof-edge dormers on the second open 
up the look of the house, while the mid- 
roof dormer adds attic headroom. Vertical 
siding completes the new look. 
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dows can dramatically improve the 
most drab-looking house. Adding win- 
dows can also open up previously 
unused space. And properly chosen 
windows help a new addition blend in 
with the rest of the house. 

Won't all that extra glazing inflate 
heating and cooling bills? Not neces- 
sarily. Windows can tap free solar 
heat in winter and cooling breezes in 
summer—if they are properly placed. 
Some points to consider: 

Siting: The south side of the house 
should have the largest window area, 
with fewer windows on the east and 
west. Northern window exposure 
should be minimal. 

Insulation: Windows can cause ma- 
jor winter heat losses. Over 11 times 

Continued 
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Dormers revitalize a dreary facade (top) wmm AFTER 
while creating well-ventilated attic living ' s 

space. Longer, wider banks of first-floor af Jj | ! 
windows give the house a less hostile § adis ! SOT 
look. The practical roofed entry also adds 4 - —"- AFTER | joe -— 
a note of individuality. A commonplace La cn P m TA 
facade (center) changes dramatically with pasene e. vy, | — Pe aS 


new windows, dormers, and entry cano- Ye. | yt 7 


pies. New sidelights add illumination and 2 = a E 
grace to the expanded main entry; arched — 77 IBEF ^ Wp a | "Me: 
windows and Georgian-type shutters en- , «Fe. C ae heer — CARE 


hance the elegant look. A garbage-can 4" 11 jJ | Pu. wa 
shed is a final neat touch. A change of | | == = | d At p ee 
windows can even improve a fairly hand- “oe 
some house like the brick one above. 0 s 


Large windows and gable dormers elimi- ' or 
nate the ‘‘peephole” look without disturb- | © ert GEAR " B 
ing the brickwork. Removing just a few | gB c 
bricks on the first floor makes room fora  ! | [Bar | | TEE m 


larger bank of windows on the right to 77 TE Neel corer d| | | - ! al iS pete 
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that complements the formal entry. 
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Updating facade 


Airy banks of casements revive the facade 
ofthis tired old house (top). Vertical siding 
unifies the house's three tiers for a more 
modern look. A new entry shelter contin- 
ues the tiered theme. Note handsome, en- 
ergy-saving shade tree. New windows 
and siding can also convert typical 1950's 
tract house (above) into a handsome con- 
temporary. This remodeling reclaims un- 
used space—and not only in the attic. Full- 
length triple-glazed windows convert the 
carport into a cozy sun porch, and a bank 
of windows replaces wood trim at right 
front. The new sheltered entry gives direct 
access to the yard. 
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more heat leaks through a single- 
pane window than through an ordi- 
nary insulated wall. But double glaz- 
ing.or storm windows can halve that 
rate of heat loss. And, says the DOE, 
the remaining daytime losses are 
more than offset by the free solar heat 
windows collect. At night, drawing 
close-fitting shades and drapes pro- 
vides insulating air spaces to trap 
heat within the house. 

Shading: Sun-collecting windows 
won't boost summer cooling bills—if 
you plan for proper shading. Well-sit- 
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ed, deciduous trees give summer 
shade without blocking winter sun. 
Carefully designed roof overhangs 
can deflect high-angled sun rays 
while admitting lower-angled winter 
rays. And there's a wide choice of add- 
on sun deflectors that can lower sum- 
mer cooling bills (PS, June '78]. 

The energy savings can be notice- 
able. According to the DOE: "Conserv- 
ing energy through window design 
will result in homes with impressively 
lower heating and cooling costs." 
That's quite a bonus for a facelift. 
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Converting a garage to an extra room 
(top) is a common expansion strategy— 
but what do you do with that large open- 
ing? One solution: Brick it up. A brick ve- 
neer wall, capped with an extended roof, 
links the former garage with the main 
house. Tall brick arches admit light to ex- 
isting first-floor windows, and new multi- 
pane units unify the window treatment. 
Another roof extension (left)—sideways 
this time and involving the main roof—ex- 
pands an unused attic. Besides giving 
light and ventilation, the large dormers in- 
crease living space. Inserting a bay win- 
dow in place of the undersize window 
at left on first floor helps visual bal- 
ance. The "panes" in these practical An- 
dersen windows are formed by a vinyl 
grid that snaps out for cleaning. 
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Automotive 
trouble-shooting 


QUIZ -match wits with the 
diagnostic champs 


By RAY HILL 


These questions are based on prob- 
lems set up to test the skills of student 
mechanics in state and national Ply- 
mouth Trouble-Shooting Contests. 
Steve Mercaldo, a New York automo- 
tive-mechanics instructor, whose stu- 
dents have been highly successful in 
past contests, assisted in the prepara- 
tion of the problems in this quiz. 


Questions 


1 Engine runs only with 
key in start position 


Your car has the ignition system 
shown in the accompanying drawing. 
It starts quickly and easily as it al- 
ways has. But this time, when you re- 
lease the key, the engine dies. You try 


LAMP GOES OUT 
WHEN IGNITION SWITCH 
IS RELEASED 
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again several times, Each time the 
same thing happens. When the igni- 
tion switch is held in the crank posi- 
tion, the engine starts, but immedi- 
ately stops when the key is released to 
the run position. 

You remove the air-cleaner top and 
peer down the carburetor throat, with 
the engine shut off. When you move 
the throttle linkage, fuel squirts out of 
the discharge nozzles. So you know 
you have fuel to run the engine. 

While it's possible that a malfunc- 
tioning float or bad fuel pump could 
cause the engine to stall, that's not the 
case here, since you started the car 
several times and it stopped only 
when you released the key, and since 
you have fuel at the accelerator dis- 
charge nozzles. 

Removing each spark-plug cable 
from the spark plug and holding the 
cable !'4 inch from a good ground on 
the engine (a bare metal part) reveals 
a strong blue spark when the key is 
turned to the start position. When the 
key is released, the spark stops and 
the engine dies. You try this with each 
spark-plug cable, and the same thing 
happens. So you know the coil and sec- 
ondary ignition system are okay. 

A check of the ignition switch with 
a test light indicates it's okay. 


Now you begin to have a strong sus- 
picion about what's causing the prob- 
lem. You touch the probe of your 12- 
volt test light to the positive terminal 
of the ignition coil, and ground the 
test lamp's lead. When the ignition 
switch is turned to the start position, 
and the engine cranks and starts, the 
test lamp lights. When the ignition 
switch is released to the run position, 
the test lamp goes out and the engine 
dies. 

Now you know the guilty culprit is 
in the primary ignition circuit. And 
you know what it is. 

What is it? 


2 Engine runs, stalls, 
can't be restarted 


Your car runs fine. It accelerates 
smoothly and quickly. You have no 
complaints. But one day when you 
start the engine, it runs for several 
minutes, then stalls. It cannot be re- 
started. 

You remove the spark plugs to 
check for fouling. But each is clean 
and dry, and gapped to recommended 
specs. 

Holding the end of each spark-plug 
cable 4 inch away from a good ground 
produces a strong blue spark when the 
engine is cranked. So you know igni- 
tion isn't the problem. (On Ford cars 
with electronic ignition there are two 
spark-plug wires that should not be 
checked for spark this way—see an- 
swer to question 1.) 

Attaching a vacuum gauge to the 
intake manifold and cranking the en- 
gine produces a steady pulse of three 
inches of vacuum on the gauge. So you 
know the engine's general mechanical 
condition is sound (valves, rings, etc. 
are okay). À good engine will pull in 


the neighborhood of two to five inches 
of vacuum, and the gauge needle will 
have a steady pulse. (The needle will 
pulsate slightly, but will do it in an 
even, rhythmic manner.) 

A fuel-pump pressure test reveals 
four psi while cranking. And a fuel- 
volume check reveals that the fuel 
pump delivers a half pint of fuel when 
the engine is cranked for 15 seconds. 
So you know the fuel-delivery system 
is okay. 

Maybe the gas filter is clogged. You 
remove it and blow through it, but air 
flows through the filter freely. That's 
not the problem. (Note: When blowing 
through a gas filter, place a clean rub- 
ber hose that fits snugly over the inlet 
side of the filter and blow through the 
hose to avoid getting gas on your 
lips.) 

Now you're pretty sure the problem 
is in the carb. You remove the air 
cleaner and peer down the carb throat. 
When you move the throttle linkage, 
no fuel squirts out the discharge noz- 
zles. 

You know what's causing the prob- 
lem now. What? 


3 Engine runs roughly 


One day you have a few minutes to 
spare, so you decide to remove the dis- 
tributor cap and give it a visual in- 
spection. The cap checks out okay, but 
when putting it back on, you acciden- 
tally pull spark-plug cables from cyl- 
inders three and five out of the cap. 
You put the wires back in the cap, and 
finish reinstalling it. 

Later, on a trip to the grocery store, 
you go out to start the car. It starts, 
but runs roughly. And it seems to lack 
power when you accelerate. When you 
get back home you investigate. 

First you hook up a tachometer and 
perform a power-balance test —remov- 
ing each spark plug briefly while the 
engine is running. You find that as 
each wire is removed from the spark 
plug, engine speed decreases by about 
40 rpm—except for cables three and 
five. Removing either of these cables 
results in no rpm decrease. : 

Yet removing each spark-plug wire 
from its plug and holding it '4 inch 
away from ground (while the engine is 
running) produces a good spark for 
each plug. Removing each plug indi- 
cates that the plugs are okay—they're 
dry, clean, and gapped to recommend- 
ed specs. 

What's wrong? 


4 Engine lacks power, 
runs roughly 


Your engine usually runs efficiently. 
But the last couple of days you’ve no- 


ticed that it seems to be down on pow- 
er a little, and it runs and idles more 
roughly than it used to. 

You check all the vacuum lines, but 
they are all snugly connected and 
routed properly. And the hoses are in 
good shape—none is cracked or bro- 
ken. 

You check your shop manual and 
find that all the spark-plug cables are 
hooked up to the right spark plugs. So 
crossed spark-plug wires aren't the 
problem. 

Hooking up the vacuum gauge to 
the intake manifold reveals 19 inches 
of vacuum with the engine running, 
but the needle jumps a little. 

You do a power-balance test. When 
number-two spark plug is cancelled, 
engine rpm doesn’t change. 

Yet when you hold the end of the 
number-two spark-plug wire %4 inch 
from ground with the engine running, 
a strong blue spark jumps the gap. 

What's wrong? 


D Oil accumulating 

in air cleaner 

On a routine inspection of your air 
cleaner you find a puddle of oil in the 
bottom of the air-cleaner housing. The 
air filter is covered with oil. 

You also notice oil vapors escaping 
from the dipstick tube while the en- 
gine is running. It's time to do some 
investigating. 

Removing the spark plugs reveals 
no oil. But you do find that each plug 
is generously covered with black car- 
bon deposits. 

A compression check shows engine 
compression is good. 

Crankcase blowby is not excessive. 
You know, because removing the PCV 
valve from the valve cover and rev- 
ving the engine up produces only a 
very small amount of smoke out the 
hole that the PCV valve fits into. Ex- 
cessive blowby would be visible as a 
lot of smoke coming out the hole. You 
reinsert the PCV valve. 

A tachometer reading at idle does 
indicate that engine rpm has dropped 
50 rpm or so since the last time you 
checked it a few months ago. 

What's causing the problem? 


6 Oil-pressure indicator 
lamp does not light 


When you turn the ignition key on be- 
fore cranking the engine, the oil-pres- 
sure indicator light ordinarily will 
light. But this time, it doesn’t. 

You check the indicator bulb. It 
lights when you remove it and ground 
the bulb's case by connecting a jumper 
wire to the case and to the negative 


BULB LIGHTS 
WHEN CONNECTED 
TO BATTERY 


post on your car's battery, and con- 
necting a jumper wire to the positive 
post on the battery and to the lead 
button on the bottom of the bulb. 

All the other dash gauges and indi- 
cators are working properly. What is 
the most likely reason the oil-pressure 
indicator lamp doesn’t light? 


7 Left-side reverse bulb 
does not light 


The right-side lamp lights when you 
shift to reverse, but the left side re- 
mains unlit. A little trouble-shooting 
with the 12-volt test light is called for. 

Touching the test-light probe to the 
left bulb socket wire and grounding 
the test-lamp lead makes the. test 
lamp light. So you know the socket is 
getting current. 

But how about the ground? To check 
it out, you leave the tip of the light 
touching the bulb socket wire (button 
in center of socket), and touch the test 
light's wire to the metal socket hous- 
ing. The lamp lights, so the ground 
is okay. 


TEST LAMP INDICATES 
SOCKET IS GOOD 


Continued 
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There's no corrosion on the bulb or 
in the socket. The bulb is making a 
good connection. 

So, what's wrong? 


Answers 


1 A bad ballast resistor is the cul- 
prit. 

When you turn the key to the start 
position, the ballast resistor is by- 
passed. When the key is released to 
the run position, battery current flows 
to the primary side of the coil via the 
ballast resistor. 

The first tip-off that the resistor is 
bad was when you released the key to 
the run position and the spark from 
each spark-plug cable abruptly stop- 
ped. 

The final tip-off was that the test 
light, when touched to the primary 
post of the coil, went out when the key 
was released to the run position. You 
know the switch is okay. And the only 
thing between the cranking terminal 
of the switch and the positive terminal 
of the coil is the ballast resistor and 
connecting wires. 

In breaker-point ignition systems, 
the purpose of the ballast resistor is to 
limit electrical flow through the pri- 
mary windings of the coil and through 
the points (to keep from destroying 
the coil and to keep the points from 
burning) when the engine is run- 
ning. 

To start the car, however, you want 
full battery current flowing through 
the primary windings of the coil, for 
the strongest possible spark. 

In the drawing shown in problem 1, 
whenever the starter motor is operat- 
ing, current flows from the "R^" termi- 
nal of the starter solenoid directly to 
the ignition coil. When the ignition 
key is released to the normal run posi- 
tion, electrical flow goes through the 
resistor to the coil. If the resistor is 
faulty, the coil will receive electrical 
flow only when the starter is ener- 
gized through the resistor bypass cir- 
cuit. 

A ballast resistor is also used on 
some electronic ignition systems—to 
keep excessive current from flowing 
through the coil primary windings. 
On other electronic ignition systems, 
current is limited in other ways. 

Note on Ford cars with electronic 
ignition; You cant remove certain 
spark-plug wires to test for spark 
while the engine is cranking or run- 
ning. If you do, you can seriously dam- 
age the electronic ignition system. On 
four-cylinder Ford engines, don't re- 
move number-one or -three wires. On 
straight six-cylinder models, don't re- 
move number-three or -five wires. On 
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CURRENT FLOWS THROUGH BALLAST RESISTOR 
WHEN SWITCH IS IN RUN MODE 


STARTER 


V6's, it’s one or four. And on V8’s, one 
or eight. 

On GM, Chrysler, or AMC cars with 
electronic ignition, it's okay to remove 
any spark-plug wire to check for spark 
when the engine is cranking or run- 
ning. 

(What if the car has a catalytic con- 
verter? Removing each plug wire for 
only a couple of seconds won't harm 
the converter.) 


2 The float needle is either stuck in 
its seat, or a piece of foreign matter is 
blocking the needle and seat. 

You know this because you've got 
spark, compression (vacuum check 
told you rings and valves were okay), 
and fuel delivery to carb. Yet no fuel is 
going into the carb throat. The accel- 
erator pump isn't the problem, be- 

FUEL LINE 


FLOAT-BOWL | 
CHAMBER 
ANO 


cause the car was running fine before. 
So the cause has to be that no fuel is 
getting into the float bowl. Fuel can 
only enter the float bowl when the 
needle drops from its seat. Either the 
needle hasn't dropped because it's 
stuck, or a small foreign particle is 
blocking fuel flow into the float cham- 
ber. 


3 When you accidentally pulled 
wires three and five out of the distrib- 
utor cap earlier, you crossed them 
when you put them back into the dis- 
tributor. The giveaway was when you 
removed either three or five from the 
spark plug and got no rpm reduc- 
tion. 

Note: When performing a power- 
balance test on cars with catalytic 
converters, it's okay to disconnect 
each wire from the plug for a couple of 
seconds, then reattach it. That won't 
hurt the converter. It's also a good 
idea, to prevent possible shock, to use 
a pair of insulated pliers designed to 
remove spark-plug cables from the 
plugs. 

And on Ford cars with electronic ig- 
nition, there are two spark-plug wires 
you can't disconnect when the engine 
is running—see answer 1. 

Continued 
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Automotive trouble-shooting quiz 


[Continued | 


To perform a power-balance test on 
a Ford car with electronic ignition, in- 
sert a paper clip into each distributor 
tower as shown, and ground out each 
wire with a jumper wire. When each 
wire is grounded, that spark plug will 
stop firing, and rpm should drop im- 
mediately. 

A power-balance test is a quick way 
to make sure each cylinder is doing its 
job. If rpm does not decrease by about 
the same amount as each cylinder is 
shorted out, you have a spark, com- 
pression, or fuel problem in that cylin- 
der. 

Aslight rpm difference between cyl- 
inders is okay. But no rpm decrease, 
or a decrease that is slight (when a 
cylinder is grounded), means trou- 


ble. 


4 Number-two spark plug isn't fir- 
ing. Either a piece of carbon is be- 
tween the electrodes, or something 
else is wrong with the plug—but it's 
not working. 

You know this because cancelling 
out number-two cylinder during the 
power-balance test does not produce 
an rpm change. It has to be the plug 
because there is spark at the end of 
the plug wire for that cylinder. 

. The solution is to replace the spark 


plug. 


5 The PCV valve is stuck closed. The 
main giveaway clues were the carbon 
deposits on the plugs, oil in the air 
cleaner, and oil vapors coming out the 
dipstick tube. 


CARBON BETWEEN 
—ELECTRODES PREVENTS 
PLUG FROM FIRING 


When the PCV system is working 
properly, intake manifold sucks 
crankcase vapors through the PCV 
valve. 
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If the PCV valve sticks shut, as it 
did here, intake manifold is reaching 
the PCV valve. But because the valve 
isnt opening, no air is passing 
through to the carb from the PCV 
valve. The carburetor is calibrated so 
that the blowby is part of the total air- 
fuel mixture. Being deprived of it 
causes the engine to run rich (not 
enough air in the fuel-air mix reach- 
ing the cylinders), so the plugs get 
black carbon deposits. 

What is blowby? 

Blowby occurs in all engines—tired 
ones and healthy ones. Near the top of 
the pistons compression stroke, a 
spark jumps the plug's electrodes to 
ignite the fuel-air mix. The burning 
gases expand rapidly, pushing the pis- 
ton down in its cylinder. 

A good seal between the piston and 
its cylinder is important. To assure 
maximum seal, each piston has rings 
that encircle it and push out against 
the cylinder wall. This, combined with 
the light film of lubricating oil that 
covers piston, rings, and cylinder 
wall, produces a highly effective 
seal. 

Still, upon ignition of the fuel-air 
mix at the top of the piston's stroke in 
the cylinder, the expanding gases ex- 
ert so much pressure against the top of 


STUCK 
PCV VALVE 


INOPERATIVE PCV SYSTEM 


PCV SYSTEM WORKING CORRECTLY 


the piston that a small amount is 
forced down between piston and cylin- 
der wall into the crankcase. These 
gases are called blowby. 

In pre-emission days, blowby was 
vented to the atmosphere by a breath- 
er tube that directed the gases under- 
neath the car. When emissions laws 
came into being, blowby could no 
longer be vented to the atmosphere. 

What to do? The blowby gases had 
to go somewhere. If the crankcase 
were completely sealed, excessive 
pressure would quickly build up in the 
crankcase—from the blowby being 
forced into it at every combustion 
stroke of each piston. 

The answer was the simple, but in- 
genious, PCV system (see drawings). 
Blowby gases are directed by the PCV 
system back to the carburetor where 


TYPICAL PCV VALVE 


WIDE-OPEN 
THROTTLE/ 


TO INTAKE MANIFOLD “FROM CRANKCASE 


Pa A : 
nito vn Ha ra a 
HEBES.  ilHDmam J~ 

p FRALLULML. E 
LLLA p A 


Cen ur an 


CRUISE 


they are "recycled" through the com- 
bustion chambers. 

But if the PCV valve is stuck shut, 
the blowby gases take the only exit 
left to them—up through the crank- 
case breather hose, into the air clean- 
er, and out the oil dipstick tube. 

A new PCV valve is the fix here. 


6 Almost surely the wire has fallen 
off the oil-pressure sending unit. The 
fix is to reattach the wire. 

Sending units for temperature, oil 
pressure, and other items have a fiend- 
ish habit of being small and located 
in areas not readily visible. If you 
have a hard time finding the oil- 
pressure sending unit, check your 
shop manual. The shop manual should 
not only have a complete wiring dia- 
gram for your car; it should also show 
what the oil-pressure sending unit 
looks like, and where it is located in 
the engine compartment. 


7 The bulb. If you've got current to 
the bulb, a good ground, and a good 
electrical connection, then the bulb 
has to be burned out, breaking the cir- 
cuit, 


Replace the bulb. 
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Double-duty 


Clambering kids and earth-bound adults 
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both enjoy this multilevel tower. It makes  , 


efficient use of scarce backyard space. 


RIGHT SIDE 


NU 
^ | 
EF LI 
a 


By SUSAN RENNER-SMITH 


When space is tight, expand up! That’s 
long been the city planner’s solution— 
and it works for backyard planners as 
well. If your proposed new patio or 
boccie court will eat up too much play 
space, let the kids go vertical. They'll 
be quick to grasp the fantasy potential 
of this zigzag play tower designed by 
architect Bill Ward. The progressive 
platforms can serve as ships’ decks, 
castle turrets, or even starship com- 
mand stations. The space below the 
stairs is ideal for plotting—or hiding. 
And enclosing part of the area as 
shown gives you an added bonus— 
storage space for yard tools or chil- 
dren's bikes. If you don't need a stor- 
age shed, convert the space into a 
clubhouse by cutting some ventilation 
slots or windows. Weatherproof the 
latter with clear plastic and the kids 
will have a lighted retreat for rainy 
days. 

Construction is simple. Use weath- 
er-resistant materials: pressure- 
treated Wolmanized lumber, exterior 
plywood, and galvanized hardware. 
For additional rigidity, you can set 
the 2x4 supports in concrete footings. 
And for extra safety, you may want to 
apply a non-slip coating, such as 3M's 
Liquid Carpet, to the stair treads. 
This paint-like product, originally in- 
tended for skid-proofing boat decks, 
dries to a textured finish that will 
keep kids’ feet from flying. 
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CRAFTSMAN 1O-INCH TABLE SAW 


Here are super savings on Sears Best 10" Table 
Saw (#29803) that miters, bevels, rips, cross- 
cuts and more. Outfit includes leg set, two 
extensions and a powerful induction run 1 HP 
motor that develops 2 HP. Plus, Sears exclu- 
sive Exact-I-Cut feature that lines up the cut 
ahead of the blade. Table Saw comes partially 
assembled. Regularly $379.95. 


Craftsman Table Saw or Craftsman Radial Saw fails 
due to a defect in material or workmanship, contact 
Sears and Sears will repair it free of charge. 
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ON SALE JULY 1-21 


à I F | -— r A 
i ij i 7 = 


CRAFTSMAN 10-INCH RADIAL SAW 


Here’s another great value on America's best- 
selling radial saw (#1977) that crosscuts, rips, 
miters, bevels and more. Has a powerful 1% 
HP motor that develops 2% HP. And a single 
lever miter arm control for one handed 
single step operation. Leg set sold separately. 
Regularly $379.95. 


OR 5-PIECE TABLE SAW 
(*32773) ACCESSORY KIT 
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A pair of 
picnic 
tables 


Unconventional picnic table is made in two sections. Each can be used separately, or put them together to form one unit. 


Here's a variation on the 
classic two-bencher— 
plus a review of how to 
make the original 


By HERMAN HOFFMAN 


112 | POPULAR SCIENCE 


What goes best with a backyard pic- 
nic? Before you say "Bud," think 
about a picnic table. If you don't have 
one—or the one you own has seen 
more barbequed chicken than Col. 
Sanders—one of these two projects 1s 
for vou. 

Both are easy-to-build backyard ta- 


bles. But the first, shown on these 
pages, is a bit unconventional. It's 
made in two identical sections that 
can be mated to form a single table. 
When separated, each half can be used 
as a minitable or, with the top flipped 
to the back-support position, as two 
lawn benches. In this position, the 


It’s convertible: two benches or single-bench snack tables 


Split in two, table gives you versatile units a 
rods projecting from pivot cleats of one unit. 


/ LOWER FRAMING 
/ i 4 REG'O] 


NOTE 


ALL PIECES 
SHOWN ARE 2z4'& 
EXCEPT SEAT AND 
TABLE-TOP SLATS 
AND PIVOT CLEATS 


slats drain better, too, and stay clean- 
er, so they're all ready for picnic use 
when they’re flipped back up as ta- 
bles. As a bonus, this is one of the few 
picnic tables you can easily stow in 
the garage for the winter. 

The second table, on the following 
page, is for those who don't believe in 


bove. Note aligning 
Backs are locked in 


\ BACK | 4 REG'O | = 


= nil ——————— ME ES 
= 5 ~< 232" 
—-2' = 


2 ROD 4 


MATERIALS LIST 


if -ix4xi6' 

5 -21416' 
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4 - I/4"x5"ROD 
{FOR PINS ) 
2- I/2"x4" ROD 


| ALIGNING RODS | 


I2" N" 8 
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better mousetraps: It's the standard 
backyard table designed to withstand 


years of burning sun, blistery cold— 


and the greasiest fries. 

Whichever design you choose, con- 
struct it of pretreated Wolmanized 
lumber to prevent fungus or wood-bor- 
ing insects from destroying the table 


"(2 REQ'D) 


position with removable pins (see plans below). Slats are 1x4's; 
frame is bolted 2x4's. Use only galvanized bolts and screws. 


det 


PIVOT CLEAT 
(4 REQUDI 


CARRIAGE” 
BOLTS 


END VIEW 


after a season or two. (Koppers, Inc., 
which supplied the photo series on the 
second table, sells pressure-treated 
lumber under the “Outdoor wood” la- 
bel.) The table may be redwood- 
stained for appearance or, if you wish, 
left natural for eventual weathering 
to silvery gray. 


Turn the page for assembly photos on the classic one-unit version 
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7es M | How to assemble the classic one-unit version 


name 


address 


city state 


zip 


AND WELL SEND Tap bolts through %-inch holes drilled When all six bolts (for each support) have 

YOU THE BEST through four pieces stacked as shown to been driven home, apply washers and 
T assemble identical “A” supports. nuts and tighten them with a wrench. 

YOU EVER READ! 


No kidding. Speakerlab's catalog took longer 
to write than some of our competitors have 
been in business. In fact, we created an industry 
by' aS great kits so you can afford great 
speakers. ' Our catalog is an invaluable 
manual of speaker function 
and design. And, it will 
introduce you to the finest 
speaker kits made 
anywhere...with the 
strongest money-back 
guarantee. Find out for 
yourselt...FREE. FREE, 
that is. Mail the coupon now. 


e 7-PS, 735 N. ^mm Way 
Seattle, WA 98103 


Mount 2x6 seat planks with end assem- . handy). Two nails, angled toward one an- 
blies held four feet apart (a helper is other, should be adequate at each end. 


ASSEMBLE 
YOUR OWN 
BOAT 

KIT 


Turn a few 

enjoyable 

weekends 

intoa 4 ! | en a ENED € 
lifetime Space the 2x6 table-top planks evenly compensate for lumber swelling when 
! € BASSBOAT across their supports. Allow at least the wet. Again, two galvanized nails (or 
investment thickness of a penny between planks to screws) per joint should do the job. 


SEND $1.00 for brochure and more 
information to: 

GLASSLINE PRODUCTS, INC. 
18305 Minnetonka Blvd. 


Add a center cross 
cleat on underside 
and two angled 
braces between it 


Deephaven, Minnesota 55391 PS-7 and the "A" sup- 
ports to complete 
Name assembly. Nail the 
parts through pre- 
Address "a drilled pilot holes. 
City MATERIALS LIST 
Outdoor DN 
. 9 86'2x6's 
State...  —— Zip 4 3° 2x6's 
) Pas 
Li x '8 L 
Phone! ) T 12 carriage bolts, 
HOME BUS. | Me" x 3v 
CHECK ONE O Sailboat O Bassboat 16d galv. nails 
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You can re-side your own home. 


And Masonite Corporation will show you how. 


Masonite® brand siding is as easy, or easier, to install than 
any other siding. It's hardboard, which we call “wood made 
better." It saws like wood, nails like wood, yet it's more 
durable. And it aoes up fast. So, you can "do-it-yourself" 
and save. An installation/styling kit has been prepared to 
show you how. This kit also shows the desian flexibility, 
colors and styles of Masonite brand siding, and how you 
can add a personal touch of character to your home. 
Choose from textures that provide the look of stucco; or 
rough sawn cedar; or pecky cypress; or the traditional look 
of smooth, clapboard siding. And more. 

Here's selection and stylina help. Your Re-siding Styl- 
ing Guide colorfully illustrates the versatility of Masonite 
brand siding, and suggests practical ways for changing 
exterior appearances. 


Your Home Remodeling Guide is helpful in planning 
the addition of a room or dormer, enclosing a porch or 
breezeway. 


Here’s help in installation. Re-Siding Installation Guides, 
for lap and panel siding applications, with step-by-step 
instructions. 


That’s the beauty of Masonite? 


BRAND 


Leam all the advantages Masonite brand siding has to 
offer. Send the coupon today with 50¢ for postage & 
handling and receive all four brochures. 


® 


MASONITE 


Masonite is a registered trademark of Masonite Corporation. CORPORATION 


Masonite Corporation PS 
c/o Today’s Merchandising 
| mores 1909 East Cornell 
| a.b | Peoria, IL 61614 
\ |a ——** |. Please find enclosed .50¢ in coin for my Re- 


Siding Styling, Home Remodeling, and Instal- 
lation Guide kit. 
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. Smooth & fresh 
all the way. 


A light menthol blend gives low 

“tar’’smokers the smath taste 
they want. Never harsh tasting. 
Make the smooth move to KGDL 
Super Lights. 


(1979 BAW T Co. 


At only 9 mg. tar, 
it's lower 
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— taste in 
and“100's, . 
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| That Cigarette Smoking Is Dangerous to Your Health. iS 
T 9 mg. “tar”, 0 .8 mg. nicotine av. per cigarette by FTC method. 
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Security No.) to Wordless, Popular Science, 380 Madison Ave., N.Y., N.Y. 10017. 
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TAKING CARE OF YOUR CAR | 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
Science, 380 Madison Ave. New York, N.Y. 10017. We'll pay you $25 


By RAY HILL 


if we use it. If two or more readers send in the same usable tip, the one 
with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


| ENGINE 
r| ROTATION 
| 


PULLEY 


j BREAKER-BAR 


DIRECTION 


CANISTER 
TYPE 


Crankcase filter 


When checking or changing your carb's 
air filter, don't ignore the crankcase air fil- 
ter. If it's stopped up, your engine will run 
too rich, and performance and mileage 
will drop. Generally, there are two types 
of crankcase filters: the canister type, 
which is between the air cleaner and the 
valve cover, and the foam type, which fits 
inside the air-cleaner housing. To locate 
the filter, just look for the hose that runs 
from the valve cover to the air cleaner. If 
the foam-type filter is dirty, replace it. To 
check the canister type, blow through the 
inlet side. Air should exit the outlet freely. 


If not, replace the filter with a new one 


(for your make and model car). 
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USE JUMPER CABLES 
TO START CAR WITH 
DEAD BATTERY 


3 = = he 
a 


Push-starting a no-no 


If your car won't start, Chrysler engineers 
recommend that you don't try to push- 


start it. Most automatic transmissions 
won't turn the engine over, no matter how 
fast the car is pushed, they say. And while 
manual transmissions will turn the engine 
over, you may be pumping raw gasoline 
through the exhaust system and into the 
catalytic converter. This could not only 
ruin the converter, because ofthe overrich 
mixture, but, Chrysler warns, could actu- 
ally cause an explosion when the engine 
starts. You could also damage bumpers, 
sheet metal, rear end, clutch, and trans- 
mission. If the battery is dead, use jumper 
cables to get started. 


Checking timing chain 

If your high-mileage car lacks power and 
gets poor gas mileage, and you suspect a 
stretched timing chain may be the cause, 
here's an easy way to find out without tak- 
ing the cover off. Remove the distributor 
cap and lay it aside so you can see the 
rotor. Now, rotate the damper pulley in 
the direction of engine rotation until the 
timing mark on the pulley is well past the 
"0" degree mark on the timing tab (draw- 
ing 1). Then rotate the damper pulley in 
the opposite direction until the timing 
mark is at “0” (2). Watch the rotor as you 
approach “0.” It should be turning. If it is, 
this means you've taken the chain slack 
out of side B. All the slack is now in side A. 
Watch, or have someone watch, as you 
rotate the damper pulley slowly in the di- 
rection of engine rotation (3). You're pull- 
ing on the slack side of the chain now. 
When all the slack is taken out, the rotor 
will start to move. If it takes 10 degrees or 


. more (as indicated by the degree marks 
on the timing tab) of damper-pulley rota- 


tion before the rotor moves, the timing 
chain is worn out and must be replaced. 
On damper pulleys held to the crankshaft 
by a cap screw, you can use a socket 
(make sure it fits the cap screw exactly) 
and breaker bar to rotate the pulley. Pul- 
leys without a bolt will have to be rotated 
by turning the flywheel through an access 
cover, or by some other means. If you re- 
place the timing chain yourself, take care 
to follow shop-manual instructions for 
aligning crankshaft and camshaft sprock- 
ets so valvelignition-timing can be accu- 
rate. 


On windshield-washer fluid 


If you live in a cold climate, it's not a good 
idea to store bottles of windshield-washer 
fluid opened. Studies have shown that 
some brands of fluid lose their ability to 
protect against freezing after being stored 
for a few months. What apparently hap- 
pens is that the methyl alcohol or other 
protective agent in the fluid evaporates 
faster than the water it is mixed in. There 
is no change in the color ofthe fluid asthis 
occurs, because the pink or blue color is 
only a dye. To test your old fluid—or fresh 
fluid, too, for that matter—pour some in a 
cup, wrap a plastic bag around it, and put 
it in your freezer for 24 hours. Then re- 
move it and see if it's frozen. 


Follow-up: 
installing 
a cistern 


In April’s Home Improvement section 
(page 125), PS presented an article en- 
titled "You're Sure of a Water Supply 
with a Cistern Patio,” sent us by a 
reader who'd done the job for his own 
home. Here’s an interesting response 
from Frank W. Watlington, a consult- 
ing engineer who lives in Bermuda: 

“We've been using such cisterns 
(called tanks here) for a fresh-water 
supply since the Islands were colo- 
nized by the English in the 1600's. Ev- 
ery home has one. 

"I agree with your writer that a cis- 
tern could be helpful in many parts of 
the U.S., particularly where a public 
water supply is not available. There 
are, however, features of the specific 
cistern he recommends that leave 
much to be desired. 

"Ihe manholes should be raised 
above the surface, or the water inside 
the tank will become contaminated 
through leakage. Coating the inside of 


the tank with asphalt is a serious er- 
ror for it will contaminate the water: 
The inside of the tank should be plas- 
tered with a strong coating (half to 
three-quarters of an inch) of sand and 
cement only —no lime. (When repairs 
are necessary, use the same coating 
after widening the crack.) Complete 
the inside ofthe tank with a wash of a 
solution of cement. 

"The center partition should come 
only halfway to the top, and there 
should be no hole in it as shown; this 
way one can pump from both sides, 
and two valves should separate the in- 
take to the pressure system (if one 
side leaks, the other is available). 

"The patio surface should be one 
foot or more above ground surface and 
the overflow pipe—a section of cast- 
iron pipe—should service the overflow 
at a level below the intake pipes from 
the roof. Here in Bermuda, a six-in.- 
o.d. pipe is generally used, and it must 
have a screen over it on the outside to 
prevent insect and animal entry. 

"Your author has designed the bot- 
tom of the tank well. However, the 
sides do not have to be poured con- 
crete. The walls can be built of con- 
crete block (six to eight in. thick), but 
the mortar must be very strong. Upon 
completion of the sides, you tamp rub- 
ble down around them to equalize the 


pressure when the tank becomes full. 

"Ihe outlet to the pump should 
come into the tank from the side or the 
top, above the outlet drain level—nev- 
er below water; otherwise, leakage 
around the vibrating pipe will occur. 
There should be a check valve at the ` 
end of the pipe, six in. above the bot- 
tom, to guard against the need of 
pump priming. 

"The roof must be waterproofed 
with a material that will not contam- 
inate the water. Downspouts that feed 
the tank must be covered with a 
strainer to prevent the entry of leaves 
or vermin. Water can become badly 
contaminated from leaf material; 
however, as long as no light can enter 
the tank, biological growth will be 
minimized. The tank may need clean- 
ing about once every 10 to 15 years. 
When this is done, it is necessary to 
pump out all water until the tank is 
dry, after which a new coat of cement 
wash (preferably two) is applied. 

“One must never plant large trees 
near a tank or the roots, hunting for 
moisture, will break through the 
walls; for most trees, 30 feet of separa- 
tion will suffice. 

“Should the water appear to be bio- 
logically contaminated and have a 
bad taste, a half gallon of Clorox 
should solve the problem.” B 


Black & Decker announces the amazing 


Jack Rabbit hand pump. 


It pumps or sprays almost anything. 


MN pue 


— 
(A, = 


With a Jack Rabbit, you never need to 

keep gas cans around your house. Just pump 
fuel directly from your car to your lawnmower. 
Or from one car to another. 


The Jack Rabbit | 
pumps water out 
of hard-to-get-at places in boats. And it 
comes with an extra-thin intake tube 
that will pump oil directly 
out of inboard 
engines. 


| FLED 
Every Jack Rabbit 
comes with a sprayer 
nozzle to spray liquid 
fertilizers or insecticides on 
gardens, shrubs, anything. 


Black s Decker. 


Towson, Maryland 21204. 


DI. 


The Jack Rabbit has 
scores of household uses. 
Itgets water— or any liquid — 
out of hard-to-reach places. 
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excessive chafing 
perspiration 
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Airplane 
lire-pressure 
monitor 


Proper tire pressure on wide-bodied jets is critical. The 
large tubeless tires can lose as much as five percent of their 
pressure in 24 hours (mainly because of tire porosity). And 
although airlines check tire pressures at least once every 
24 hours—sometimes after every flight—tire pressures can 
still become dangerously low. 

Even if pressures are checked at the gate, a foreign ob- 
ject picked up while taxiing, or through scrubbing the tires 
in a tight turn (loosening the bead momentarily and allow- 
ing air to escape), can result in dangerous loss of air. To 
combat this problem, Fairchild Industrial Products Div., 
Commack, N.Y., has developed a system that continuously 
monitors pressure in every tire, in flight or on the ground. 
At any time, the flight engineer can flip a switch for an 
exact pressure readout of each tire. And on a panel near the 
pilot, a red light automatically goes on if pressure in any 
tire falls below a selected level, or if the difference in pres- 
sure between adjacent tires exceeds a certain value. The 
flight engineer then interrogates the system from a cock- 
pit-mounted control panel to determine which tire is low 
or to read the exact pressure in all the tires. 
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Chafing, Rash and Other 
Annoying Groin irritations. 


Itching? Chafing? Rash? Get fast 
relief with Cruex, the leading Jock Itch 
product in America. Cruex soothes. 
Relieves. And it's medicated to fight the 
causes of Jock Itch. 

Use medicated Cruex spray powder . 
or squeeze powder for easiest applica- 
tion, or Cruex cream for more concen- 
trated medication. Use only as directed. 

Get Cruex. There’s nothing like it for 
Jock Itch. 


OU PENWALT CORPORATION 1979 d 


Basically the system works like this: A pressure trans- 
ducer in each wheel, which measures that wheel's tire 
pressure, is connected electrically to a rotating coil in the 
hubcap of each wheel. Another stationary coil is attached 
to the axle. This inductive coupling passes a signal to a 
computer in the body of the airplane; the signal then 
passes from the computer to a display box near the flight 
engineer and to the warning light on the pilot's instrument 
panel. 

The Fairchild system, which the company started work- 
ing on in 1974, has successfully undergone a rigorous four- 
week test program for McDonnell Douglas on a DC-10. 
Fairchild is currently marketing it to airlines and airplane 
manufacturers. Although the safety system will work on 
any size aircraft, it is designed primarily for use on wide- 
bodied jets.—Ray Hill 
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'" Now 
own 
heirloom quality, antique 
reproduction clock. 


| 

| 

| 

| 

| 

ou can build your | 
| 

| | 
Over 20 different models i 
| 

| 

| 

| 

| 

| 

| 
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ason & Sullivan 


available in do-it-yourself, 
pre-cut or semi-assembled 
form for all levels of skill. 
Grandfather, Grandmother, 
wall, desk, mantle and more. 
All solid 34" hand-matched 
kiln-dried hardwood in wal- 
nut, oak, cherry or Honduras 
mahogany. Imported preci- 
sion movements and chimes. 
Solid brass dials. Clocks 
youll find challenging to 
make and at a Savings you 
can appreciate. So, if you're | 
looking for the finestclocks | 
around. ..dontwaste 
another minute. Builda 
Mason & Sullivan. It's well 
worth the effort. 


Send for our 
new 4B page 
catalog today. 


L] Please send me your new color 
catalog of top quality antique repro- 
duction clocks I can build. 

LJ lenciose 50¢for catalog. 


Name 
Address 
de fi]g- ——— —À — 


Mason & Sullivan Co. 


Dept. PSU, Osterville, MA 02655 


KG OFFERS A NEW RANGE oF 
m MINERAL/METAL DETECTORS 

| Cal! Toll Free 800-447-4700 

(in ILL.Call 

B00-322-4400 


ig. 


Send for Free Literature —— 


1011 PLEASANT VALLEY RD. 
SWEET HOME, OREGON 97386 


— Bigc spportuniifes Big ee 
its. Earn quickly. Full or 
part time. Learn at home, 
it's easy. Do real jobs: All 
Tools— Materials Sup- 
plied. Accredited member 
i NHSC, Lic. State of NJ— 
E oap ci Appd, for Vet. Send name 
and vm for FREE book, 

Locksmithing Institute, Dept. 1111- 07 
Div. Technical Home Study Schools, Little Falls, N.J. 07424 


m 


EARN WHILE 


YOU LEARN 


INVENTORY ADJUSTMENT SPECIAL! 


PILOT'S GLASSES AT 
UNBELIEVABLE PRICES: 


ONLY 4 an TD 


«Impact Resistant 
° Handcrafted 
* Polished Glass Lenses 
. Hardened Metal Frames 
* Money Back Guarantee 


To order, send check or money order (include $1.00 
for postage and pepe to U.S. Optics, Dept. 308, 
P.O. Box 14206 Atlanta, GA 30324. (Please specify 


gae or silver frames.) SPECIAL: Order now and get 
WO PAIR for $13 plus one dollar handling charge. 


FREE! During this limited offer. 


Deluxe velour lined protective case. A $3.00 value. 


LIMITED OFFER FROM U.S. OPTICS 


Far-out houses 
Continued from page 99 
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HELMET HOUSE gets protective ria 
ment skin—‘4-in. layer—over sheathing of 
Homasote and Styrofoam. 


A uc 


FOOTBALL HOUSE framing was like that 
for a pier-support bridge—all weight 
hangs from central uprights. Badanes 
stands in front of finished cedar-sided 
house, set in coastal redwoods, above. 


the column's top. In winter, air is re- 
circulated down the column by a fan 
at its base. 

"We sheathed this first house in t&g 
red cedar, which serves as the interior 
finished surface, with all those lami- 
nated curved rafters exposed, as 
shown in one of the photos. Insulation 
was applied to the outside, where it's 
most efficient: Three inches of ure- 
thane foam was sprayed over the en- 
tire exterior. Then a cement stucco 
was troweled on as a weathercoat. The 
thermal efficiency of all this means 
the house can be heated by a central 
wood stove.” 

This first house established the pol- 
icy of using humble, off-the-shelf ma- 
terials in unusual ways, as photos 
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Off-the-shelf or catalog 
components for five houses 


HELMET HOUSE 

“Gothic” barn rafters 

Pre-painted Homosote sheathing 
Styrofoam (with ferro-cement skin) 


SILO HOUSE 

Prefab wood silos (for three cylinders) 

Kalwall glazing 

Vinyl car roofing (for collector) 

Mason's mahogany floats (sliding door handles) 


SNAIL HOUSE 

Stacking manhole sections 
Laminated barn-rafter arcs 
Sprayed urethane insulation 


FOOTBALL HOUSE 

Ridge skylight 

Aluminum sliding glass doors 
Corrugated FRP estera roof) 


SKYLINE HOUSE 

Trus-Joist (roof supports) 

Precast catch basins (1' dia., for porthole windows, 
light recesses) 

Terracotta flue tile (mortared for built-in wine rack) 

Kalwall glazing (Trombe wall, skylight) 

Stock windows (Andersen awning and casement, 
AWS circular) 

Bottle bottoms (layed in mortar or cast in panels for 
clerestory windows, dividers) 

Manhole riser (2' high x 6' dia., patio pamer 

Vertical rolling exterior shutters (Sunega 

Dryer duct, PVC pipe (exposed utility "LM 


at right and the list above attest. 

"We like to use materials that are 
made for some other purpose,’ says 
Steve. "They often turn out to be the 
cheapest solution. One of our best 
working relationships with a materi- 
als source has been with Unadilla Silo 
Co. in a New York village of that 
name. They make not only wood-stave 
farm silos but laminated barn rafters. 
We've adapted their catalog modules 
to several of our projects. Since shift- 
ing my focus to the West Coast, I’ve 
been searching out similarly unex- 
pected sources." 

(Badanes terms his current enter- 
prise "Jersey Devil/West." His part- 
ner, John Ringel, keeps home fires 
burning back east. The two of them 
collaborated on the eastern houses 
shown here. For the two California 
homes, Badanes' design associate has 
been Jim Adamson.) 

And the pattern of client participa- 
tion also persisted into subsequent 
projects. Helmet House client Nash 
Glynn was an active partner in the 
whole process, in New Hampshire in 
"I4. And the couple for whom the Silo 
House was created, the following 
year, were just back from a sojourn in 
Tanzania and eager to help with the 
work. They were homesick for round 
African huts, and wanted to retain the 
simpler lifestyle they'd adopted 
abroad. They opted for solar heat, 
backed up with wood stoves. 

The three-silo solution gave them 
zoned activity areas (sleep/living/of- 
fice) that are thermally and acousti- 
cally isolated. The timber truss that 
rides across the center of the peaked 

Continued 


SNAIL HOUSE erection began with struc. 
tural/mechanical core-column, 32 ft. high, 
made by stacking standard four-by-four- 
ft. manhole sections, using rented crane 
(top). This was ringed with circular con- 
crete foundation, and joists were fanned 
across basement level, with bridging as 
shown at center. Varying lengths of lami- 
nated rafters were erected from edge. 


| Desie to be... 
e Simple & Practical 
e Hangs easily, 
stores easily 
e Tangle free cord 
ONLY 


| d AT siis 


IS 
Please print clearly and mail to: 


Caricord, P.O. Box 164, Somerville, Mass. J practical answer 


l.. es 
pe CO————— —n— £— 


Address 


jte the extension cord 
is 25 feet of 14-3 
| heavy duty cord... 
i three outlets of 
power with no 
need for adapters. 


a 


i Please add $2.10 shipping and handling. 
Mass. residents add 5% sales tax. 
Allow 6 weeks for delivery. 


mM ae eee  —— 
LEARN 
MEAT CUTTING 


Train quickly in 8 short weeks at Toledo 
for a bright future with security in the vital 
meat business. Big pay. full-time jobs — 
HAVE À PROFITABLE MARKET OF YOUR 
OWN! Time payment plan available, Di- 
ploma given. Job help. Thousands of suc- 
cesstul graduates. OUR 56th YEAR! Send 
NOW for a big new illustrated FREE catalog. No obligation. C I. 

approved, NATIONAL SCHOOL OF MEAT CUTTING, No T1-02- 
0197T, Dept. 51-5, 33 N. Superior, Toledo, Ohio 43604, 


Enjoy the warmth 
and beauty of a 
fireplace... PLUS 
the high efficiency 
of a wood stove! 


NEW! The first 
economical and 
highly efficient al- 
ternative to a 
built-in fireplace: 
THERMOGRATE 
Free-Standing Fireplace/Stove | 


e 5-Way system delivers more heat 
output from less wood. 
Costs less to buy & install. 
Deluxe full-view ‘picture window’ 
glass doors. 
Integral Stainless Steel tubular 
heat exchanger... delivers high 
heat output w/o blower! 

Antique Red or Satin Black. 
Performance & Satisfaction 
MONEY-BACK GUARANTEED 
Write for FREE Brochure: 
THERMOGRATE ENTERPRISES, INC. 
2785 N. Fairview Ave., Dept. 860-907 
P.O. Box 43021, St. Paul, MN 55164 
Or CALL TOLL FREE 1-800-328-0882 


Li cade MING 
ThermoGRATE 


(€) 1979 TEI St. Paul MN 55113. All rights reserved. 


THROWING AWAY 


$ 5 per Ib.? 


Everyone has thrown this little known asset 
away. It is thrown away in every office, home. 
and all other buildings. Industries throw tons 
of it away annually. Only 1 person out of 1,000 
save it, the other 999 don't realize its value, and 
the buyers want it kept that way! Hundreds of 
millions of dollars worth of it go unclaimed, 
discarded each year! 


You should start saving yours, and buy it from 
other uninformed persons for $2-$3 per Ib. This 
is not a get rich quick scheme, it will require 
some effort. You can buy part or full time 
depending on how much you want to earn. 


Poley's Industrial Salvage Co. (a highly rated 
D & B Co) will pay $5 per Ib. for all of this 
material that you provide, this price is frozen at 
$5 per Ib. for the next 2 yrs. 


To receive the complete educational package, 
remit $7 + $3 postage and handling. 30 day 
money back guarantee. Booklet refunded if you 
are dissatisfied for any reason! Also refunded 
with 1st shipment. You will learn what it is, how 
to make positive identification, where to find it, 
where and how to buy it, and most important 
how to ship it. Become a buyer, or at least a 
saver, we need the material and you can use 
the money. Also included, 307 other scrap items 
we buy for up to $2,315.00 per Ib.! 


Poley's Industrial Salvage Co. 
Supply Dept. P-10 
12389 Minges Rd., Battle Creek, MI 49017 
L SR RE RB E E E DL E B B B B1 & 
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Dealers bring their Rolls, —À 
Jaguars, etc., into our shop and pay 
up to $150.00 for a Power Gloss 
application because the Power Gloss 
brilliant shine and protection is the 
finest they can find. And, we 
guarantee it for 18 months. 


THAT SAME SHINE 
IS YOURS FOR $9.98. 


Now even your bug can wear the 
Rolls Royce $150.00 shine for only 
$9.98. Your shine and protection also 
carries our written, registered 

18 month guarantee. 

Power Gloss is a catalytically 
hardened silicone that forms a clear, 
tough, transparent shield. Once 
applied, this shield seals the surface 
against the sun, smog, detergent, 
gasoline, saltwater air, road oils and 
just about everything else. 


NOTHING STICKS. 


Power Gloss dries so hard and slippery 
that nothing gets a grip on your finish. 
Grit, tar, grease, bugs, tree sap and 
ever-present bird droppings slide off 
the surface with just a soap and water 
washing. Then the diamond bright 
shine reappears with no rubbing 

or buffing. 


SHINES AND PROTECTS 
ANY NON-POROUS SURFACE. 


Power Gloss resists scratches, restores 
sparkle and cuts maintenance on 
paint, fiberglass, procelain, plastic, 
chrome, glass, brass, stainless steel, 
aluminum and practically anything 
you can think of. 


Power Gloss is immune to 
temperature extremes. It can even 
be used inside your oven and 
refrigerator. The shine and protection 
is so crystal clear you can even 
apply Power Gloss to your wind- 
shield and forget about bugs, birds 
and hard-water stains. Pilots treat 
their planes with the tough, slippery 
Power Gloss finish to cut wind 
resistance and boat engines have 
picked up as many as 200 rpms after 
Power Gloss was applied to the 
prop and rudder. 

If all this sounds amazing, 
remember we've got to give people 
something special when we charge 
them S150 to polish their car. 


POWER GLOSS - BOX 2566- * DEPT.PS709* SANTA FE SPRINGS, CA 90670 


Enclosed find 5. .— | check or money order for 


the lollowing: 


O I - Power Gloss at 89,98 (include $1.00 for 


| 

| 

| 

| 

\ postage and handling). 

| O 3-Power Gloss at $26.95. 
I [] 6- Power Gloss at $47.90. 
i 

| 

| 

| 


We pay postage and handling on orders of 3 or more. 


NAME AGE 
ADDRES O O o oo ooo ooo oo o 
CPPEÁJETATESC..- - . — . — vm 
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BANKAMERICARD, VISA AND 
MASTER CHARGE ACCEPTED 


Acct. No. 
Exp. Date 
Signature 


California residents add 6% sales tax. 
No C.O. D. 
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Far-out houses 
[Continued ] 


roofs not only carries the clamshell 
collector and air ducts; it provides op- 
erable clerestory windows for air. 

This house is Jersey Devil's only ef- 
fort at active solar, and the distribu- 
tion system is impractically attenu- 
ated. I accompanied John Ringel on 
one of his "call-backs" to tune up the 
fans. Though the long-trough rock 
storage is ingenious and the fans have 
now been enlarged to make the system 
practical, this was higher technology 
than Jersey Devil likes to deal in. 
Their other houses stuck to passive 
systems, with thermal efficiency de- 
signed in, not mechanically imposed. 

Their best passive example to date 
is just nearing completion. I've visited 
this Skyline project three times. First, 
before the spectacular site had been 
touched (to the west, a broad sweep of 
the Pacific; to the east, the whole of 
the Bay; north, along the peninsula's 
spine, San Francisco bristling from its 
tumble of hills). Then again after the 
site had been leveled for the slab pour. 
And, finally, just as we went to press, 
back to see the ridge restored —with a 
Trombe-wall house tucked beneath it! 
Ican't imagine better evidence of what 
"live-in architects" can pull off. 

They've been able to "tune up" the 
passive-solar concepts as they built 
(see the color photograph of the double 
foundation). On the blustery March 
day of my most recent visit, the sys- 
tem's performance was impressive. 
The sharp ocean sun sliced through 
the Kalwall glazing below that long 
strip of windows, heating up the 
black-painted, 14-in.-thick concrete 
wall behind. Inside the house, cool 
floor air enters the system through pe- 
rimeter vents along the base of the 
window seat. Dipping down the foun- 
dation trench and through vents 
along the footings, it rises through the 
heated chamber between Kalwall and 
concrete, then reenters the house 
through window-seat vents. 

In addition, heat from the low win- 
ter sun slants through the south and 
west windows and is stored in the 
quarry-tile-on-slab floor, to be radi- 
ated into the living space at night. 

For summer sun control, there's a 
shading overhang plus shutters. The 
bermed wall helps cool the home by 
natural air convection: 

Jersey Devil’s been working on this 
site, now, for two years; what they've 
accomplished couldn't have been done 
any other way. 

If you have any questions about the 
five houses, address them to me. After 
all, there's no knowing where Jersey 
Devil will next be in residence, plying 
its unique trade. 


Oil from worn-out wells 
[Continued from page 87] 


sponge. Instead of flushing the rock, 
it's better to push the mix through. 

Thickened water does that job— 
water mixed with a polymer like xan- 
thum gum, the stuff used to thicken 
cheaper brands of ice cream. A low 
concentration of xanthum gum won't 
change the look, taste, or smell of wa- 
ter, but the molecules form exceeding- 
ly long chains. Those chains "rein- 
force" the water, thickening it enough 
to push emulsified oil. 

Briefly, that's "miceller-polymer 
extraction." But in the field it's more 
complicated. Jim Crews, eastern-divi- 
sion manager of Pennzoil, explained: 
"We don't know whether it's an ion 
exchange or what, but lab data indi- 
cate that a preinjection slug of salt- 
water improves efficiency." The deter- 
gent comes only after the rock is pick- 
led in brine, and it's a detergent no 
housewife would think of using. It 
looks like strong coffee and reeks 
overpoweringly of alcohol and oil. 

That's right, oil. Besides water, the 
detergent is mixed with alcohol and 
oil. Some surfactants form micelles in 
water and grab droplets of oil, but oth- 
ers form micelles in oil and hold onto 
droplets of water. Adding some of the 
second kind gleans more oil from the 
rock, but to send the stuff under- 
ground, it must be dissolved in some 
form of petroleum. The alcohols help 
to stabilize the mixture. 


Custom tailoring 


The result is efficient, 
Wherever the detergent 


indeed. 
sweeps 


through the reservoir, it sweeps it | 


clean. "But you're at the mercy of the 
geologic structure of the rock," said 
Crews. Natural fractures can divert 
the chemicals. Since the chemicals are 
formulated for only one kind of rock, 
an underground ridge of another kind 
can stop them. Or the chemicals can 
finger their way directly to producing 
wells, bypassing pockets of crude en- 
tirely. Much of the oil is left behind. 
How much? When I visited Brad- 
ford Field, the pumps had only recent- 
ly started pouring in polymer. Very 
little oil had yet come out, nor was it 
due to. But a short drive away stood a 
farm of rusted tanks from an earlier 
test. Extraction there was 40 percent 
of the oil left after waterflooding. 
Successes like these are one reason 
the Department of Energy is spending 
a bundle on the method. It's subsidiz- 
ing seven field tests of various micel- 
lar polymer processes. Total cost: 
$40.5 million, more than it's spending 
on all other enhanced recovery. But 
there are problems. The detergent 


must be custom-tailored not just to 
each oil field, but to each different 
part of an oil field. That tailoring 
takes years of costly tests. 

We won't know whether those proj- 
ects are successful for five years or 
more; and if they are successful, that 
won't mean the method can be applied 
everywhere. It can't. It's too sensitive 
to the structure of a reservoir. The 
heat of a deep well can destroy the 
polymers. And we aren't making 
nearly enough of the surfactants used. 

If even the most promising tech- 
nique faces such problems, what's the 
prospect for significant oil recovery? 
Opinions vary, but oil experts agree 
that the answer hinges on economics. 
The largest increases will probably 
come not from totally new techniques 
but from applying expensive existing 
techniques to old wells. Oil companies 
will do that more and more as the 
price of oil goes up. For example, ac- 
cording to Sam Cerny, president of 
Grace Petroleum: “Carbon dioxide re- 
covery today is semi-proven, but it 
still has to be made economically at- 
tractive.” 


High risk 

The amount of extra oil extracted 
could total from seven to 76 billion 
barrels. Studies vary widely but 25 
billion is the average prediction. 
That’s nearly one-fourth of the total 
amount of oil the U.S. has ever pro- 
duced. It's about as much as our 
known conventionally recoverable re- 
serves. But at our current rate of 
use, it's only three years' supply. 

Yet the oil companies are commit- 
ted to improving recovery rates, if 
only to pep up lagging production. 
"And," says Cerny, "if the technology 
and economic attractiveness improve 
between now and 1985, tertiary recov- 
ery could slow the present decline." 

.It could do even more, if some un- 
proven techniques such as Sandia's 
downhole generator (see photo, page 
87) can be perfected. This type of oil 
recovery program is what the Depart- 
ment of Energy plans to stress in com- 
ing years. According to Secretary 
Schlesinger, "Our program emphasis 
will shift to the longer-range, high- 
risk but high-potential payoff technol- 
ogies. These can conceivably recover a 
much higher percentage of original oil 
in place than other current DOE proj- 
ects." The technologies are high-risk 
because they might not work, no mat- 
ter how much time and money is spent 
trying. But if they do, we might yet 
wring billions more barrels of "lost" 
oil from the reluctant rock. Gi) 
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Attention 


Shopsmith 


Owners 


Are you enjoying all the 
“privileges” of Shopsmith 
ownership? 


If you're a Shopsmith owner, you 
already know that Shopsmith's 
versatile multi-purpose power tool 
system is the only economical way 
to own a complete homie shop. But 
did you realize that in recent years 
Shopsmith ownership entitles you 
to many additional privileges? 
For instance, asa mem ber of the 
huge "Family" of Shopsmith 
owners, youre entitled to: 
® Call our Toll-Free Service “Hot 
Line" for the answers you need 
.. when you need them. 


e A Free subscription to “Shav- 
ings," the Shopsmith publication 
that brings you dozens of great 
project ideas and valuable home 
maintenance tips in every bi- 
monthly issue. 

Exclusive offers on unique Shop- 
smith tools and supplies offered 
through our seasonal mailings. 


The opportunity to participate in 
our limited enrollment Shop- 
smith Woodworking Academy — 
the most comprehensive course 
offered anywhere! 


Personal invitations to attend 
demonstrations by factory ex- 
perts in convenient locations all 
over the U.S. 


And There’s More to Come 


In addition to these valuable 
privileges, you'll soon have more 
to look forward to including: 


e Owner's Club 
e Project Plan Contests 


e Owner Referral Programs 
..and many more! 

So, if you own a Shopsmith, 
whether it's new or used, and 
haven't been getting all of the 
Shopsmith benefits you are en- 
titled to, use the coupon below to 
make sure we have you on record. 
After all, we want you to enjoy all 
of the "privileges" or belonging to 
the Shopsmith "Family" 
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Shopsmnyth 7/75. 


750 Center Drive, 

Vandalia, Ohio 45377 

[] I'm missing out on some of the 
Shopsmith privileges. Here are the 
serial numbers of Shopsmith equip- 
ment | own! 


Shopsmith. 
Jigsaw Bandsaw 
Jointer Belt Sander. 


O I'm not a Shopsmith owner yet, but 
I'd like to know more about joining the 
Shopsmith "Family". Please send me 
information on the Shopsmith Mark V 
multi-purpose power tool system. 
There's no obligation and no salesman 
will call. 


Name 
Address 


City — — — — State Zip 


1891 


Still Time to enter 
Popular Sciences 


FRP PROJECT contest 


You can win 
$2000 

in cash! 

Five $75O 
awards, 

plus $125O 
additional 
for the 
Grand Prize 
winner- and 
there are five 
more prizes 


Fiberglass-reinforced plastic panels 
now come in more types, colors, styles, 
and rib shapes than ever before. To 
encourage more readers to work with 
this material, PoPULAR SCIENCE, in 
cooperation with the leading manufac- 
turer of FRP, has devised a design 
competition. 

You have the rest of this summer to 
create your project, using any appro- 
priate FRP panels—corrugated or 
flat—following the simple rules at 
right. Submit a photo and construc- 
tion sketch of it by our Sept. 1 dead- 
line and you'll qualify for one of five 
cash awards (including the $2000 
Grand Prize) or five runner-up 
awards. 

Even if your project doesn’t win, 
you'll have enriched your home or 
yard with a lasting improvement. For 
a buyer’s guide to FRP panels, check 
page 116 of our April issue. It’s easy 
material to work with.—A/ Lees 
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e PRIZES: There will be five cash awards 
for a total of $5000, to be distributed as 
follows: a check for $750 to the winning 
entrant in each of five project categories 
plus an additional check for $1250 to the 
entry designated as Grand Prize winner, 
to be selected from the five category win- 
ners. There will also be five Honorable 
Mention awards (one per category), the 
winners to receive a selection of how-to 
books from the Popular Science Book Di- 
vision. 

e HOW TO QUALIFY: There will be five 
categories, in each of which the use of 
translucent FRP panels must play a domi- 
nant role. There is no limitation on how 
little or how much FRP and other material 
is used in the construction of the project. 
The only requirements: (a) thatthe project 
can be built with home-workshop tools, 
and (b) that the proper type of panel was 
used (see PS, April, page 116 for "Buyer's 
Guide" detailing types of FRP panels and 
projects to which they are suited). 

The five contest categories are: Solar 
Collectors; Greenhouses; Covers (such as 
patio roofs, carports, firewood canopies, 
boat shelters); Framed Verticals (such as 
outdoor fences, room dividers, screens); 
and Miscellaneous Structures (any other 
logical use of FRP panels, such as storage 
sheds, cabanas, awnings, garden lamps, 
compost bins). 

Projects should be skillfully designed 
for efficient use of standard-size FRP pan- 
els (with a minimum of waste) and related 
materials such as wood or metal framing 
and accessories. We're seeking function- 
al, structurally sound design as well as 
decorative and ingenious projects. 

e HOW TO ENTER: Fill out our entry cou- 
pon or list all information the coupon calls 
for on a separate sheet of paper. Mail this 


m == = = = -= ENTRY COUPON (Clip and attach to your plans sketch) - = = = = = - 
Mail entry to To qualify, entry must 
POPULAR SCIENCE FRP CONTEST DT. ae 
Filon Div., Vistron Corp. t 
12333 So. Van Ness Ave. 
Hawthorne, Calif. 90250 
YOUR NAME (print or type) 
ADDRESS —— — Phone No. — — 
CITY. STATE ZIP 


Which category 
are you entering? 
(Check one and write it 
on your mailing envelope) 


O Covers 


Sign here 


p------------------- 


C] Solar Collectors 


What type, weight, and profile FRP panels did you use? 


(My signature certifies that this project is of my own design.) 


——— a a EON — ———— NO c — Ai ————— 


with at least one clear photograph (black- 
and-white or color print preferred but col- 
or transparency is acceptable) plus a dia- 
gram of the construction details. A crude 
pencil sketch will suffice if it is thoroughly 
and accurately labeled with essential di- 
mensions. Please do not submit scale 
models, or plans sheets larger than 18 by 
24 inches. You must also provide a list of 
all materials used: grade or type of FRP 
panels plus any lumber, hardware and fin- 
ishing materials (paint, stain, etc.). Also, 
include any special construction tips 
you'd like to pass on to anyone attempt- 
ing to duplicate your project. If the photo 
you submit is deemed unsuitable for pub- 
lication, Popular Science and Filon re- 
serve the right to arrange photography at 
your convenience. 

Entries must be delivered to the Haw- 

thorne address by Sept. 1, and become 
the property of Filon and Popular Science. 
Print the category you're entering (Green- 
house, Covers, etc.) in the lower left cor- 
ner of your envelope. (Only one entry per 
envelope, please.) No entries can be ac- 
knowledged and none will be returned un- 
less accompanied by a written request 
and a self-addressed stamped envelope 
with sufficient postage (no checks or mon- 
ey orders). 
e JUDGING (by PS Reader Activities Edi- 
tor Al Lees and representatives of Filon) 
will be for the most efficient and appropri- 
ate use of the translucent FRP panels you 
choose. Prize winners will be notified by 
Oct. 1. PS will publish dimensioned 
sketches of those prize-winning projects 
we feel our readers might wish to dupli- 
cate. All 10 winning projects will be 
shown in the March 1980 issue of Popular 
Science, and plans for them will be avail- 
able from Filon at that time. 


D Greenhouses 
O Framed Verticals 


O Misc. Structures 
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- New miracle Sponge P 
"whisks away” old paint 


-andvamish- — — g 
-with one light touch! 


AS SEEN ON Ty! 


incredibly priced at 


MILLION 
e, SOLD 


(plus 
(Pius Shipping and handling) 


Strips Anything Fast! **,, use | rmm 

| . y s Away" Crus d Pain 

No Scraping e No Gouging e No Sanding i id Brings Puritans Dawe to Bare 
lo Poisonous Chemicals or Dangerous Power Tools! nein 


credible MIRACLE ERASER actually "wipes away" crusty finishes fast icol bid 

cre: MI tu WIDe Way Crus Inisnes Taster, i |] 

etter than any paint or varnish remover you've ever used. .or your money Sexes RUS! Disappear! 

ack! You simply won't believe your eyes. Miracle Eraser slides across age- Barbeque grills, old tools, ganien mr: 
id varnish and turns it into dust instantly. Chipped and ugly surfaces are niture ... Miracle Eraser makes them 
stored to smack-smooth finishes in minutes. Rust vanishes like magic. No | all look like new—smooth an 

ard rubbing. Miracle Eraser works best when used in a light, wiping motion. lass-ready to rentem. Furniture! 
ou will never use sandpaper or poisonous solvents sili ats! Cars! Bikes!—Thereis no end 


to the uses for Miracle Eraser! 
ever Clogs...Never | A 
FREE | 


oses Its Power A PPR | 
“2 i i el 
Tool - p Ms 


liracle Eraser never clogs 


MAIL THIS COUPON TODAY —— 1 


General Mail Cor ration, Dept. SE-232T - 
25 Valley Drive, ireenwich, CT 06830 


Please send me without delay my Miracle Eraser Sponges with the under- 
standing that if | am not completel y satisfied with the product | may return 
the unused portion for a full refun 

[1 1 Carton of Six Miracle Eraser Sponges for only $9.95 plus 50c shipping 

and handling 

O SAVE $ 3.95— 2 Cartons for only $16.95 postpaid 

C] SAVE $ 8.40—3 Cartons for only $22.95 postpaid 

O SAVE $13.85— 4 Cartons for only $27.95 postpaid 


O Check Enclosed 
O Charge to: O VISA O Master Charge 


p like sandpaper. 
housands of microscopic 
oints are constantly 
»sharpened as the 
ponge is used. No matter 
ow hard you press, how 
essy the job, the Miracle 
raser surface stays keen 
ind perfect and keeps 
joing its job. 


Every Order... 
For Home ... Auto... Office... 
Boat... Anywhere! Contains 


labulous Molding Action 


| ' most tools you'll ever need in an Acct. $95... LS — — Á——. Exp. Date: 
he sponge actually molds X emergency. 
self to the exact contour N 
f any surface! After a few — peas 
vipes, Miracle Eraser 
terally shapes into Address 
orners and crevices and 
trips thems bare fast. No ooo RAE as Zip. 


ower tool or chemical is so ! (Connecticut residents please add 7% sales tax) 
ffective, so fast, so safe! E 89 E E E gg gg gr yv gy Y TY» 
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SHOP TALK 


By RICHARD STEPLER 


A few words on Wordless 
Twenty-six years ago this month, the first 


Wordless Workshop appeared in POPULAR 
SCIENCE. In the intervening years, cartoon- 
ist Roy Doty, with the help of PS readers 


and staffers, has solved a lot of common 
household problems (300 or so). Through 


it all, of course, Roy's "idea man" and his 


family have never uttered a word. 


Since they're not talking, l've been 
chosen to pass along a few thoughts to 
guide readers when they send in the 
ideas from which most Wordless projects 


stem. 


First, here are frequently submitted 
ideas that are so commonplace we 


couldn't use them: 
€ Baby-food or 


ple "think" of this one. 

9 Any idea that involves those gallon 
plastic jugs that milk, bleach, and other 
products come in. This includes using 


them as scoops, funnels, and containers 


of all types. 
® Rubber balls attached to strings to 


help you position a car in a garage. (We 
even did a variation on that one in Octo- 
ber, 1972, in which the string was at- 


tached to an overhead garage door so the 


ball would be pulled up out of the way 
when the door was closed.) 
Here are other often-submitted ideas 


that have already appeared in Wordless: 
canvas-sling firewood carrier (Oct. '54); 
dogproof garbage-can cart (Sept. '56); 
newspaper-tying box (May '57); exten- 
sion rod for light switches so small chil- 
dren can operate them (Nov. '60); fruit 
picker for tall trees (Aug. '61); newspaper- 
tying box with shelves (Mar. '62); newspa- 
per-tying box with compactor (Sept. '64); 
laundry-room storage/separator bins for 
dirty clothes (Mar. '67); dogproof gar- 
bage-can rack attached to house (Nov. 
'67). You'll note that we do permit useful 
variations on good ideas. And we pay $50 
for each idea we use. 

What we are looking for are clever, yet 
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home-canning jars 
with their lids screwed to shelves for 
handy storage of nails, screws, and other 
small parts. It amazes me how many peo- 


simple solutions to common problems 
that are faced by people in day-to-day ac- 
tivities. They must be unique. And they 
must be solutions that can be explained 
without words. | know it doesn't sound 
easy, but after 26 years PS readers haven't 
let Roy—and Mr. and Mrs. Wordless— 
down yet! 


Finishing/refinishing wood 


Several informative booklets on finishing 
and refinishing wood floors, furniture, 
and other projects have crossed my desk 
recently. "Hardwood Flooring Finishing/ 
Refinishing Manual," published by the 
National Oak Flooring Manufacturers' 
Assn., is aimed at both the professional 
floor finisher and the do-it-yourselfer. It 
describes surface preparation; how to use 
power-sanding equipment; and how to 
apply stains and other finishes. It's 50 
cents from NOFMA, 804 Sterick Bldg., 
Memphis, Tenn. 38103. "Wood Floor Care 
Guide," available from NOFMA for 25 
cents, tells you how to maintain the floor 
once you've finished it. 

Free from Minwax is "Tips on Wood 
Finishing," a 15-page booklet that gives 
you a quick course in preparing new 
wood, stripping old, applying stains, 
waxes, and oil finishes, and more. Min- 
wax (Box 995, Clifton, N.J. 07014) will also 
send a color card of 19 wood finishes. 


Garden-hose repair kit 


Don't discard that leaky hose—fix it with a 
repair kit. You just cut off the damaged 
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coupling or leaky section of the hose and 
slip on one of these replacement ABS cou- 
plings. You buy only what you need: male 
end (89 cents), female end ($1.04), or both 
($1.89). According to the maker (L. R. Nel- 
son Corp., 7719 N. Pioneer Lane, Peoria, 
lll. 61614), the couplings fit any size vinyl 
hose and all but some %-inch-diameter 
rubber hoses. 


Briefly noted 


€ “100 Daring Schemes Tried and Un- 
tried'"—that's the subtitle of a provocative 
new book that solar do-it-yourselfers 
should find fascinating reading. In New 
Inventions in Low Cost Solar Heating 
(Brick House Publishing, Church Hill, N.H.: 
293 pages; $12), veteran solar re- 
searcher William A. Shurcliff describes 
ingenious schemes to put the sun to 
work. Many of the systems have been de- 
veloped by the author; others, including 
Bio-Energy Systems’ SolaRoll “roll-on” 
solar collector reported on in last month's 
issue of PS, are by others. In Part 9, "Com- 
edy Relief," Mr. Shurcliff exhibits a char- 
acteristic rare among solar enthusiasts: a 
sense of humor. Highly recommended. 

® Too late for mention in our April '79 
story on dome homes, we received a copy 
of Dome Builder's Handbook No. 2. The 
126-page large-format paperback gives 
an overview of the history of the dome, 
plus basic information on dome construc- 
tion. Also included is a chapter on major 


| dome manufacturers. $6.95 from Running 


Press, Philadelphia, Pa. 

® Want to build a greenhouse? The 
Complete Greenhouse Book, by architect 
Peter Clegg and gardening expert Derry 
Watkins, describes all, from cold frames 
and small window units to complete solar 
greenhouses. Included: construction de- 
tails and drawings, how to absorb and 
store solar heat, plus horticultural infor- 
mation such as soils, growing conditions, 
and pests and diseases. It's $8.95 in paper, 
$12.95 in hardcover, from Garden Way 
Publishing, 8506 Ferry Rd., Charlotte, Vt. 

€ Village Homes is a subdivision in 
Davis, Calif., that presently includes more 
than 80 solar homes; when the project is 
finished it will have about 200. Village 
Homes: Solar House Designs (Rodale, 
Emmaus, Pa.: $6.95) describes 43 of these 
homes. They run the gamut from simple 
passive homes to those with active solar 
systems and passive features. Included 
are floor plans, system descriptions, as 
well as performance. Among the more in- 
teresting information is what improve- 
ments (if any) could be made in each case. 
Most often cited: more thermal storage 
and adding insulating shutters or drapes. 
The Village Homes houses are moderate 
in cost ($30,000 to $80,000), comfort- 
able to live in, and use 50 percent less en- 
ergy, on the average, than comparable 
housing in the Davis area. That is perhaps 
this book's most important message: The 
future is here, and it works. 

e Can you tell time from the sun? That's 
how the ancients did it. Learn how your- 
self in The Great Sundial Cutout Book 
(Hawthorn, $9.95). Artists/sundial en- 
thusiasts Robert Adzema and Mablen 
Jones present sun myths and history, plus 
16 pages of cutouts on heavy stock. 


Revival of the SST 
[Continued from page 65] 


even deeper retreat. But outside skin 
temperatures are dramatically re- 
duced at the lower speed, making skin 
materials and thickness less critical. 
And as FitzSimmons points out, even 
Mach 2.2 is nine percent faster than 
the Concorde. 

New techniques using computers to 
help design SST's, developed by 
McDonnell Douglas, have also helped. 
Engineers there can now turn out a 
design, complete with aerodynamic 
calculations, i in about a week. The pro- 
cess takes six months or more without 
a computer. FitzSimmons calls the 
process one of the key advances made 
possible by NASA funding. 


Blended bodies 


Both Lockheed and McDonnell 
Douglas use a modified blended body 
in their designs. In a blended body, 
the wings flow into the fuselage, in- 
stead of being appendages stuck onto 
a cigar shape. 

Those two companies blend the 
wing and body on the bottom, but not 
on the top. “Blending increases the 
frontal area and can increase drag if 
it’s not done properly,’ says Lock- 
heed’s Clauss. “You pay dearly for in- 
creased drag.” 

Passengers also pay because a 
blended body can eliminate windows 
in a large section over the wing. 
That’s exactly what happens in the 
Boeing design. 

“The midsection in our design will 
be windowless,” Sigalla says. “Our 
blended body reduces drag at super- 
sonic speeds by 50 percent over our 
1971 design.” 

The Boeing design sweeps the 
wings into the fuselage on both top 
and bottom. The line is smooth, with 
no indication of where the wing stops 
and the body starts. The company 
built a mock-up of the midsection to 
test its effect on passengers. 

"We're relying on interior design,” 
Sigalla explains, "and the reaction 
has been favorable." 

The Boeing design has another 
unique feature. It can be enlarged by 
widening the fuselage, rather than 
simply by lengthening it (see dia- 
gram). 

"Successful commercial airplanes 
don't come in ‘ones, " Sigalla says. 
"There must be a way to expand or 
shrink them." 

Boeing's solution is to provide a ba- 
sic design with five-abreast seating. 
That SST would carry 270 passengers. 
By putting a wider cap on the fuse- 
lage, and stretching it slightly, it 
grows to a 330-seat version with six- 
abreast seating. Finally, for a smaller 


SST, a reduced fuselage cap is used, 
and the narrow body then has 230 
seats in a four-abreast layout. 

"The blended body concept is the 
only one that lends itself to widening," 
Sigalla says. Wind-tunnel models of 
the Boeing's blended family will be 
tested at Langley next year. 

"But remember," Sigalla cautions, 
"at this point in our research, our pri- 
mary objective is pursuing invention, 
not designing a specific." 

But specific airplanes are in wind 
tunnels, and the invention phase is 
nearing an end. The question now is 
where to go next. Each company has 
its own idea, at least in part based on 
its own strengths and weaknesses. 


New techniques with titanium 


McDonnell Douglas wants a sharp 
increase in funding for testing. The 
company has developed techniques for 
using titanium, for instance, but 
wants to do large-scale tests. 

Titanium is a super-hard, super- 
light metal that resists heat far better 
than steel or aluminum. But it is hard 
to cut, mill, bend, or form. Much of the 
SST research in recent years has con- 
centrated on a technique called super- 
plastic forming/diffusion bonding 
(SPF/DB). Though each company has 
delved into the field, McDonnell 
Douglas is the acknowledged leader. 

The process is both complex and 
tricky. Careful planning is as impor- 
tant as careful execution. But the re- 
sult can be a major component—say, a 
complete wing section, including out- 
side skin and internal support spars or 
struts—that essentially is one piece of 
metal. 

Because some of the McDonnell 
Douglas research on SPF/DB was 
done with company money, details of 
the process remain a secret. But in 
simplified form, it works like this: 

Several sheets of titanium are laid 
on top of each other. The sheets may 
be alike, or they may be of different 
gauges, or thicknesses. At desired 
points, tiny holes are drilled—along 
the edges, or on the flat surfaces. 

Each hole is connected to a high- 
pressure argon gas supply. The entire 
unit is heated in a furnace, while be- 
ing held in a tool or jig, until the tita- 
nium is soft and supple. At that point, 
argon is blown into the holes. 

What happens is astounding. 

The titanium expands into cells, in 
effect bubbling up like a balloon. The 
outer sheets remain flat, but the inter- 
nal structure takes on whatever shape 
is intended—honeycomb, weblike, cel- 
lular, or other forms. How those 

Continued 


24 inch Band Saw cuts 
To center of 48 inches: 


24 inch 


tats: 


Roller guides 
Upper & Lower 


Du-ers 24 inch Band saw gives the 
handyman the versatility of an industrial 
tool at a price he can afford. Du-er tools 
are fabricated of Heavy gauge steel. 30 
years experience has developed new 
engineering features in our full line at 
popular prices. F.O.B. Factory. 


A FULL LINE OF - 
RUGGED ALL STEEL TOOLS 

24 inch Band Saw i 

12 inch Band Saw 

10 x 36" Lathe — Ball/B. ... 

3 inch Belt Sander — Ball/B. 24.95 

4 inch Belt Sander — Ball/B 39.95 

8 inch Tilting Arbor Saw .... 

10 inch Disc Sander 

1 inch Strip Sander ; 
- Deluxe Stand for all Tools .. 39.95 
You can order direct from factory "where 
there is no dealer * Free information. 
DU-ER TOOLS 
5448 Edina Industrial Blvd., 
Minneapolis, Minn. 55435 
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Books « Plays + Human ee 


| 20th Century Thought - Personal 


Communication * Vintage Radio « 
Movies * People* Discussions « 
* Language Instruction + History 
» 5500 Sound Programs 
* New Issues Monthly « 


Plus * Special Discounts on Major Label Music 
* New Video Cassette Service 


Send for your FREE 
catalog...today! 


THE TALKING LIBRARY 
- Dept. 1003, Tinton Falls, NJ 07724 


| RUSH my free Cassette Collectors 


Review Catalog. | understand that | am 
under no obligation to buy. 


| Name:. 


Address: 


% City/State/Zip: 
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FREE BLUEPRINTS and TRIAL LESSON 


| —for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints me trial lesson in Plan Readin 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how: 
you can master Plan Reading—Estimat- 
d une the practical details of all types 
construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE -see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 
e PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders | 


diam S. li Avenue, Chicago, IIl. 60616 
"2000 Michi Ave. “nec 
Bet. Ps 1S e mener ak L] 


Please mail me a Free Trial Lesson, Blueprints 
and Builders Catalog. | unde rstand there is no 
obligation—no salesman will call 


NAME - 
ADDRES 
TE LL Ammo P 


GE 
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YOURSELF 


FINE GRANDFATHER 


CLOCK KITS | 


STARTING UNDER 


3220 


Od ana movement 


. Factory direct 
prices 

* Heirloom quality 

e Solid 3/," hard- 


woods: black wal- | 
nut, cherry, ma- 
hogany, oak 

* Easy to assemble, 
parts pre-cut 

è Solid brass West 
German chiming 


movements 
* Money back 
guarantee 
e Prompt shipment 
MASTER CHARGE and 
BANKAMERICARD/VISA 
ACCEPTED 
Write for FREE 
color catalog 


EMPEROR" 


CLOCK COMPANY 


OF OOF GRANDFA ATHER CL CLOCKS nh 
Dept. 128 Emperor Industrial Park 
Fairhope, Alabama 36532 


Revival of the SST 
[Continued] 
shapes are determined is the secret. 

The titanium sheets at the same 
time flow together under pressure un- 
til no joint line can be seen, even un- 
der a 600-power microscope. That's 
diffusion bonding. It's not only stron- 
ger than welding—it has the strength 
of a single piece of titanium. 

"With superplastic forming and dif- 
fusion bonding, a complex structure 
thinks that it's one piece of metal," 
says McDonnell Douglas spokesman 
Jack Cooke. 

FitzSimmons says that more re- 
search is needed to bring the tech- 
nique to commercial usefulness. "Ti- 
tanium is a marvelous material," he 
says, "and we'd rather build an air- 
plane out of it if the level of technology 
can be brought up." 

He's confident that will happen. 
The McDonnell Douglas design for an 
SST uses 70-percent titanium, far 
more than any other airplane on the 
boards or in the air. 

Other manufacturers are hoping 
that aluminum alloys can be formu- 
lated that will do as well. Lockheed is 
funding a study by both Alcoa and 
Inco aluminum companies seeking 
just such alloys. 

But aluminum has a basic problem. 
It creeps. That is, it doesn't quite re- 
turn to its original shape under sus- 
tained and repeated heating. Over the 
60,000-hour designifetime of an SST, 
that problem could be critical. 

Titanium also has a disadvantage, 
beyond being difficult to use. It's eight 
times as expensive as aluminum. 

All that leads to a measure of dis- 
agreement on where to go next in SST 
development. McDonnell Douglas and 
Lockheed, though slightly apart on 
details, prefer to spend another few 
years learning about the individual 
pieces of an SST. 

"We want to build a great big static 
article," FitzSimmons says forcefully, 
"and then test the hell out of it. We 
want to determine costs, weights, and 
manufacturing techniques. 

"We know how to build a supersonic 
airplane, but we don't yet have the ex- 
perience in building one that sustains 
supersonic speed for commercial use." 

Like Lockheed, McDonnell Douglas 
has built supersonic military aircraft 
for decades. But except for its fabled 
SR-71, such craft are built for super- 
sonic dashes, not sustained flight. 

FitzSimmons wants the govern- 
ment to increase research funding 
enough next year to allow the three 
aircraft companies to combine their 
efforts in building wing and fuselage 
sections for testing. 

Lockheed’s Richard Foss, chief en- 
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gineer for advanced design and tech- 
nology, agrees. "Let's do the complex 
structures and take advantage of 
wind tunnels for aerodynamic test- 
ing," he says. "For instance, I want to 
know about putting these new en- 
gines on the airplane. The SST en- 
gines being designed are eight to ten 
feet in diameter and quite long. That's 
going to be a real challenge to us." 

Boeing has a different idea. It wants 
the government to appropriate about 
$500 million over the next few years 
to build a one-quarter scale, two-man 
supersonic transport research air- 
plane. The idea, its competitors are 
quick to point, may stem from the fact 
that Boeing has never built a super- 
sonic aircraft. 

"They have yet to lay down their 
first sonic boom," one engineer notes. 

But Boeing's Sigalla says the idea 
has merit. It also has support from 
General Electric, which would like to 
build a variable-control engine for the 
research plane. 

"I think we'll need a research air- 
craft three years hence," he says. 

To the people involved day to day in 
supersonic research, three years 
doesn't seem too long. Langley engi- 
neers say that it would take seven 
years just to build and roll out the first 
full-size SST if unlimited funding 
were available immediately. 

Both NASA and the industry agree 
that development of a commercial 
SST will cost about $7 billion in to- 
days money. How such a program 
would be financed is being studied. 

In the meantime, the British and 
French are learning volumes about 
the problems and benefits of superson- 
ic commercial flight. 

"Flying the Concorde is an extreme- 
ly valuable technical experience for 
them," Sigalla says. "It's getting 
tougher and tougher to beat." 

At best, it would be 1990 before the 
next American SST could take to the 
skies. With such long lead times re- 
quired to stay at the forefront of high 
technology, U.S. aviation interests 
will face a crucial decision about pro- 
ceeding with a new SST. That decision 
could well dictate whether the U.S. 
will maintain its world-leading posi- 
tion in the aircraft industry. 

"I see another few years yet, de- 
pending on the funding available from 
NASA, before the final big push," says 
Lockheed's Foss. "But by 1985, we're 
all going to want to build an air- 
plane." 

Armand Sigalla agrees with that: 
"We want to avoid a crash program," 
he says, "but right now, the research 
is proceeding too slowly." Bü: 


PS readers talk back 


[Continued from page 4] 


three of my doltish friends called to make 

rather unnecessary sport of the fact that 

Mr. Hand was rebutted by Mr. Foote. 
Jack Foote, Galveston, Tex. 


Message from Mehrkam 


While the Mehrkam wind turbines cov- 
ered in your April issue are largely the 
outgrowth of one man's careful study and 
creative spirit, our products are the result 
of much more than do-it-yourself con- 
struction. Your report might imply other- 
wise to some readers. 

Our staff engineers, the engineering de- 
partments of leading universities, and pri- 
vate engineering companies have spent 
thousands of hours in study, experimen- 
tation, and evaluation. 

Our models are not limited to three, as 
the article suggests. We build to require- 
ments, producing the size best suited to 
our customers' needs. We currently are 
completing tests on a model of a six- 
blade, two-megawatt unit. We expect to 
have it commercially available this sum- 
mer. 

We are not trying to outdo NASA, 


whose experience, reports, and encour- 


agement have been of great value to us. 

Still, it was a wonderful article and we ap- 
preciate the coverage. 

Terrance A. Mehrkam, President 

Energy Development Co., Hamburg, Pa. 


Paloma Pak gas-boiler info 


| would like to check on the potential of the 
Paloma Pak gas boiler mentioned in the 
April "Housepower." Could you give me 
the address of the company? 

Don Luckenbill, Oyster Bay, N.Y. 


Evan Powell replies: "My apologies for 
the omission-to you and the several 
hundred other readers who wrote. For in- 
formation, contact Mr. Frank Micket, NE- 
GEA Energy Products, Inc., 60 Quinsiga- 
mond Ave, Worcester, Mass. 07610. I 
have also heard from a West Coast distrib- 
utor of the Paloma Pak: Stewart & Asso- 
ciates, Mooney Flats Rd., Smartville, Calif. 
95977. 


orrections: In the April "PS/What's 
News" column, the item “Sun Trap Wins 
Award" gives November '78 as the issue 
that featured the Sun Trap leisure home. 
he correct reference is November '77. 
Additional information on the price of 
The Passive Solar Energy Book, reviewed 
n the March "Shop Talk" column, has 
ome to us from the publisher, Rodale 
Press. Price of the standard paperback 
adition is $10.95 ($12.95 in Canada); the 
standard hardcover is $12.95 ($14.95 in 
anada); the professional hardcover is 
$24.95 ($27.95 in Canada). 

The manufacturer's address was omit- 
ed from the May story, "Swimmer Skim- 
er." For further information, write to 
Aquascooter, 43 Commerce St., Spring- 
ield, N.J. 07081. 


HOW TO CUT YOUR HOT 


WATER BILLS IN HALF! 


Amazing New THORN INSTANT TANKLESS 
Heaters Provide a NEVER-ENDING FLOW 
OF PIPING HOT WATER! Save Money, 
Save Energy! 


Most of us simply don't understand just how 
wasteful—and costly an ordinary, tank-type hot 
water heater really is. But, if you will just think 
about it for a moment you will immediately 
realize that much of the energy used to heat 
your basement tank of water is dissipated right 
through the walls of the tank itself and into your 
storage or craw! space area. 
The Perfect Answer—The New Thorn 
Instant Tankless Hot Water Heater! 

The answer is simplicity itself—if losses are 
created by the need to keep large volumes of 
water standing in a tank, why not eliminate the 
tank? And, that's just what Thorn has done. We 
have eliminated the tank—and in its place we 
have developed a tiny, super powerful, 
instantaneous heating unit which ACTUALLY 
CREATES HOT WATER AS YOU USE IT. A 
microswitch on the Thorn unit automatically 
turns on the moment a faucet is opened—then 
a continuous stream of delightful, sparkling hot 
water flows from the tap for shower or wash 
basin. IMAGINE—as much hot water as you 
want—produced in a never-ending stream as 
long as you need it. And, the Thorn unit is fully 
adjustable too—temperatures from cool to 
steaming hot can be obtained at the turn of a 
dial. Models for LP (Bottled) Gas, Matural Gas 
or Electric Power. 

The Ordinary Tank-Type Hot Water Heater 
Is The Most Energy And Cost Wasteful 
Appliance In Your Home. 

Did you know that an average tank-type heater 
will use as much as 4800 KWH of power in a 
year. Nothing in your home even compares to 
that for wastefulness and operating cost. By 
comparison, your refrigerator—usually opened 
several dozen times a day and placed in a hot 
kitchen, uses only 1/3 as much energy. In this 
day of rising costs and energy consciousness, a 
new THORN INSTANT TANKLESS HEATER 

should be considered for every home. 
Approved by BSI 
(British Standards Institute) and 
Gas Associations Around the World. 


The Hughson Family* Has Just Taken 
7 Showers In A Row—the 7th was as 
hot as the First. ..and they're saving | 
58% on their hot water bill too! 


" at E 


*The Arthur Hughson Family, Matamoras, PA, | 


Use A Thorn Tankless Anywhere— 
In Your Present Home— 
Perfect For Vacation Homes, Ski Lodges — 
Boats, Trailers. 


There's a Thorn for every application. Three new 
models provide energy and cost efficient hot 
water for campers, boats or luxury homes. 
You'll recover the modest initial cost of a Thorn 
many times over in fuel savings as the years 
pass. And, you'll enjoy a lifetime of hot 
water—shower after shower after shower! 
Ordinarily, tank-type heaters can't make that 
promise—No matter how much they cost! 

The Thorn Instant Tankless Heater heats water 
AS YOU NEED IT—on demand. Just open the 
faucet and get a luxurious, never ending rush of 
steaming hot water. 


FOR FREE CATALOG AND DETAILED INFORMATION — 
FILL IN AND MAIL THIS COUPON TODAY! 


t 


4 
NE 
09 The Kiley Company, 25 Valley Drive, Greenwich, CT 06830 


f. 


WH 3l 


I would like to cut my hot water heating bills in half! Please RUSH your 


FREE catalog of THORN INSTANT, TANKLESS HEATERS. Include details 
of the absolutely unique KILEY 10-year guarantee and replacement plan. | 
understand that | am under no obligation to buy anything and no salesman 


will contact me. 
Print Name 
Address 


City — State 


I— 4 
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Give your tools a new lease on 
life with GUNK. & Sc products 


m°’ 
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The world's most 
VERSATILE and USEFUL 
| home tool! 


HEAVY DUTY ™ 


STAPLE GUN 


SHOOTS 

A STAPLE 
WHEREVER YOU'D 
| DRIVE A NAIL! 


This versatile hand tacking tool 
makes home repair and im- 
provement jobs a breeze! One 
| Squeeze, its nailed the fast, 
| easy one-hand way — with 


other hand free to hold material | 


in place! All-steel with patented 


LU à jam-proof mechanism for life- | 


time rugged dependability and 


trouble-free performance, Avail- | 


able at leading Hardware, Home 
Center & Discount Department 
] Stores Everywhere. 


211 Mayhill Street, Saddle Brook, N.J. E al 


SUPERTOP YOUR VAN | 


ADD STAND-UP ROOM 


FULLY INSTALLED ON 


FORD, DODGE, GMC, CHEVY, PLYMOUTH, VW 


Our steel-reinforced, 1° foam-insulated, 
molded fiberglass SuperTop gives you the 
maximum in strength and insulation value 
at minimum weight; a full 62 of héadroom 
n cargo area. Beautifully streamlined one- 


complements your van. Price in- 
installation and sliding 
Installation at our 
plant only; tops are not available uninstalled 
Send 25c for quick-response literature, or 
write or call us for a firm appointment. Save 
| this ad; it may not be repeated this season. 


piece Top í 
clu ides complete 
windows with screens 


OLDEST ESTABLISHED VAN 
SHOP IN PENNSYLVANIA 


DUBLHSS 


PO BOX 701 (RT. 363) WE 215-666-9100 
VALLEY FORGE, PA. 19482 


JunER lior 


Eclipse — | 


[Continued from page 68] 
sphere and affect the transmission of 
solar radiation. Fluorocarbons may be 
depleting the protective ozone layer, 
and high carbon dioxide emissions 
could bring on a "greenhouse effect." 
€ Solar storms can interrupt radio 
communication and even power lines. 
€ Energy technology can be ad- 
vanced through better knowledge of 
solar processes. The corona holds high- 
temperature plasma in a magnetic 
"bottle," as a fusion reactor would. 


Shots in the dark 


In the days before the eclipse, ten- 
sion built. All along the path of total- 
ity, scientists set up their equipment 
and waited. Many of the ground-based 
astronomers settled atop university 
buildings in Brandon, Manitoba— 
Where totality would be longest. 

Weeks earlier, hundreds of rocket 
people had invaded Red Lake, a re- 
mote gold-mining region 400 miles to 
the northeast. Scattered around five 
sites in trailers and Quonset huts, ex- 
perimenters and technicians ran 
through the final checks. Scientists 
monitoring radio transmissions were 
finding considerable interference that 
indicated an active sun. Indeed, the 
nightly green sheets of the aurora bo- 
realis foretold the drama to come. 

Monday morning dawned cold and 
cloudy. Local residents jammed the 
viewing sites early, while rocket-oper- 
ations people from NASA and the Ca- 
nadian National Research Council 
played out a game plan devised 
months before. Everything had to go 
smoothly or not go at all: With an 
eclipse, there's no second chance. 

The launches began a half hour be- 
fore totality under a dull sky that 
gave no hint of a progressing eclipse. 
Then the sky began to darken. The 
temperature dropped several more de- 
grees below zero. The launch pace 
quickened, and the rushing shadow 
swallowed us. Only the rocket fire lit 
up the night. 

Just as suddenly, it was over—ex- 
cept the partial phases. Viewers to the 
northeast were in totality now. In Red 
Lake, it was time to pick up the pay- 
loads and collect the data. 

By the time the results of this 
eclipse are fully analyzed, many of the 
scientists here will be packing their 
instruments for the 1980 eclipse over 
Africa. Out of the mountains of data, 
theories will slowly emerge to help ex- 
plain how ihe sun drives the chemis- 
try of Earth's 4tmosphere. 

As one scientist said, "Our present 
environment is the third atmosphere 
Earth has had. There's no reason to 
believe it's the last." [LH 
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~ Know your car inside and out. 


Know how to fix it. 


.to tune it...to service 1t... to 


keep it running right. The TOTAL SERVICE MAN- 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official 


TOTAL SERVICE MANUALS 


factory workshop manuals. Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams, and specifications. 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


1109 MORGAN 35-77 covers all 4-cyl models .. 


" | ' 8189 FAIRLANE 62-72 covers ali models .. - . $6.35 IDE 544 
ins ALFA ROMEO 62 7s ba " una BT & Spider md mdls .... "$998 8422 FALCON 60-64 covers all models inc Comet . imime (| 9876 MUSTANG 6 65-72 covers 200 & 250 engines E IL. 
pis 9874 FALCON, FORD 6 64-70 covers all 6-cyl models s. $4.95 0475 MUSTANG VB 65-73 covers all models . —M— [4 
9643 AMC AMBASSADOR 68.74 covers all models ss $9.95 0480 FALCON, FORD VB 65-71 covers all V& models ...... $4.95 8272 MUSTANG I| 74-76 covers all models... 58.95 
8677 AMC PACER 15.77 overs AN mMOdeS o. irinin ARS | 776 FAF 12467-2738 inc dn, tta WED, TC S£ ooo SONS 8187 NOVA 63-77 covers all 6 & VB models ....... .. $6.95 
0991 ARROW, PLYMOUTH 76:77 for ali models sos $9.35 | 7118 FIAT 124 SPORT 66-75 for coupe & spider mds... .———... $9.95 7167 OLDS CUTLASS 70-77 covers all inc 442 models- $6.95 
9404 ASPEN, DODGE 76 78 for all models je CIR LRL c n (a ER i d d wid Pop d a ei E | ' 06578 OLDSMOBILE toveri ali models—55 74 $9.95 
7122 AUDI 100 70-76 for ail models ine 100LS oo $9.95 0844 FIAT 124 SPORT 76-78 for coupe & spider mals $9.95 0008 OLDSMOBILE 75-79 factory manual... give year... 916.95 
8749 AUDI FOX 73-79 covers all models |. esses $17.50 9640 FIAT 128 69-77 for all models inc SL & Rally... $9.95 1724 OPEL KADETT 62-73 1000, 1100, 1200 models... 99.95 
1229 AUSTIN AMERICA 68-71] covers all models sss FOS 8742 FIAT 131 75-77 covers all Mirafhiori models 5 F995 '752 OPEL KADETT 67-73. 1500, 1700, 1900 mdis ................... $9.95 
0846 AUSTIN HEALEY 100/4 reprint of factory manual o 919.95 1201 FIAT 850 64-74 all sedan, coupe "3 spider mds $9.95 0859 OPEL 1900 MANTA 70-74 covers all coupe mdis . .$9.95 
1203 AUSTIN HEALEY 100/6, 3000 56-68 tor all models... s. $9.95 0399 FIAT xX1/9 T3- 78 . = m—" .39.95 8773 OPEL 75-77 covers all models inc Isuzu . = pret ee 39.95 
0752 AUSTIN MARINA 7-75 sedan and GT models oo $995 1073 FIESTA, FORD covers all models AEN PTESEES MEINE i E || 9589 OPEL GT 68-73 covers all 1900 weddio. $9.95 
0379 BARRACUDA & ‘CUDA 65-72 all 6 & VB models... $6.95 0675 FIREBIRD covers all models—67-74 o. Laas 6872 PEUGEOT 304 covers all models—70-73 . 59.95 
0503 BLAZER, CHEV 59-77 for all 2 & 4 whl dr mdis $2.95 1149 FORD 55.57 all inc Galaxie, LTD, Custom & wagons . .$9.95 1546 PEUGEOT 404 60-75 covers all models... $9.95 
1007 BMW 1600 66-73 covers all models sss $9.95 0872 FORD 68-77 Inc Galaxie, LTD, Custom, XL & wens ..., . $6.95 0875 PEUGEOT 504 58.74 includes diesel models . 37.95 
1008 BMW 1800 64-71 covers all models .. S Soe 9369 FORD COURIER 72-77 covers all models imported .......... $9.95 7124 PEUGEOT 504 68-76 for all gasoline models. 2, 39.95 
1042 BMW 2000, 2002 66-76 covers all mdis inc CA, CS, TII... $9.95 8205 FORD PICK-UPS 70-78 for all models to 3/4 ton. $7.95 0482 PINTO 70-73 covers all models . cea ttc i ea $6.95 
9813 BMW 320 75-78 covers all models... — à à 8204 FORD VANS 66-77 Econoline, 100, 200, 300 mals .. $7.95 0883 PINTO 74-77 covers all 4 & V6 m ideis 56.95 
9760 BMW 2500, 2800, 3.0 all mes inc Bavaria "n cs. $10.95 9436 GRANADA, FORD 75-77 covers all models .... cineca even XL LIAS PLYMOUTH 55-71 ail inc Belvedere. Fu Satelite . .39.95 
ry, 
0878 BOBCAT, MERCURY covers ail models thru 76 .. $7.95 S677 GREMLIN & HORNET 71-77 covers all 6 & VE models ee. TAL 0874 PLYMOUTH 72-76 Fury, VIP. Gran, Suburban mdls itu $6.95 
0504 BRONCO, FORD 66-77 a! 2 & 4 whl drive models , i .$7.95 0644 HONDA 360, 600, Z— al! models .. ds MIU. 1- i 1650 PLYMOUTH HORIZON 1978... ".. $9.95 
0024 BUICK 66-74 factory manual, must give car year, $17.95 DEAS HONDA ACCORD 76-77 . asana enar DAIS 0676 PONTIAC 55-74 all inc Catina. B'vile Votura.. ...... $9.95 
O001 CADILLAC 61-63 factory shop manual ... give year 814.95 8654 HONDA CIVIC, CIVIC CVCC 73-77 covers all models... 99.95 0489 PONTIAC TEMPEST 68-73 all mdis inc GTO, Le Mans .. . $6.95 
0727 CADILLAC 68-74 all models excpt EL Dorado. 1... $9.95 8206 INTERNATIONAL SCOUT 67-73 BOQ, A, B. I mdis -e $7.95 (650 PORSCHE 356 57-65 covers A. B & C models 59.95 
0032 CADILLAC 76-77 factory manual... must give year an. $ E. B- 8555 INTERNATIONAL 62-75 tune & maintain all mdis suu $6.95 1581 PORSCHE 911 64-73 covers all models $9.95 
S678 CAMARO 57-78 covers al! 6 & VB models a o... 89.95 1207 JAGUAR XK120, 140, 150 48-61 aiso Mk 7,8,9 $9.95 8173 PORSCHE 911 74-77 includes N, 5. Targa, Carrera $9.95 
9557 CAPRI 70-76 for at; 2000, 2600, 2800 mdis oo. SS 1206 JAGUAR 55-69 sedan mdis 24, 34, 38, 240, 340 ................ $9.95 1590 PORSCHE 912 65-69 with 1582cc engine .. $9.95 
0379 CHALLENGER 70.7? covers all 6 and VE mdis .. a $695 1043 JAGUAR E-TYPE 61-72 covers all &cylinder models... $9.95 9834 PORSCHE 914 70-76 al! models inc 914/6 _.... $9.95 
8331 CHARGER 67-70 for all models inc 500 & R/T ancun a $6.95 9612 JAGUAR E-TYPE V12 71-74 covers all models 5. $9.95 0993 PORSCHE 924 76-75 . xS $9.95 
8212 CHARGER 71-75 covers all models .. MA "XE 9399 JAGUAR XJ6 68-78 covers all models sesso 89.95 
: 8208 RAMCHARGER, TRAILDUSTER 7&- 75; all models $7.95 
0383 CHEVELLE 64-77 inc Monte Carlo, gl Camino : $6.95 5617 JAGUAR XJ12 72-77 for ali models inc Daimler saun $93.95 8190 REBEL 67-70 covers all 6 & VE models $6.95 
0838 CHEVETTE 76-78 covers all models... eee f QR 9769 JEEP 50-65 for 4 & 6 cyl station ....... 6.95 0372 RENAULT 5 72-78 for all models int Le Car... $9.95 
OBEE CHEVROLET 49-54 reprint of factory shop manual aeaaea 6,00 8207 JEEP 66-79 for all Cherokee, Commando & Wagoneer n mdls ...... $7.95 1224 RENAULT 8, 10 62-72 covers all models inc 1100 $9.95 
0870 CHEVROLET 68-77 for all full size medels |... eese 99,95 3805 JEEP WAGONEER J-series wth 230 oht eng. : 14.95 9479 RENAULT 12 63.79 covers all models imc autc trans . $9.95 
8187 CHEVY II 62-77 covers all 6 & V8 models ss. roe $0.99 9806 JEEP UNIVERSAL CJ-2A reprint factory manual . $14.95 0645 RENAULT 15, 17 71-78 ail mols me TL, TS $9.95 
1090 CHEVY LUV 72-77 covers all models s ss „o § 995 0509 JEEP 53-76 for all CJ-3, CI-5, CJ-b models... TINCIDU gee 1554 RENAULT 16 65-78 covers all models $9.95 
1661 CHEVY PICK-UPS 67-78 all models & GMC . $9.95 8856 JEEP FC150, 170 covers all front cab models u un $1495 295 ROADRUNNER & SATELLITE 68-73 all models $6.95 
1662 CHEVY VANS 67-78 for al! models & GMC .. ... $9.95 8739 JENSEN-HEALEY reprint of factory manual ......... $19.95 8650 ROLLS-ROYCE Silver Cloud, Bentley 5, 2. Phantom V $24 95 
1145 CHRYSLER 55-71 ail inc Newport, 300, New Yorker . ..$9.95 | 1719 LANDROVER 1, 2 48-61 for all models ........ (1... $9.95 112] ROVER 2000 63.75 for all module inc 2200 $9.95 
0020 CHRYSLER 75-77 factory manual... give year ...... $19.95 1254 LANDROVER 59-76 covers 2, 2A, 3 gas & diesel models ........ $9.95 9493 SAAB 95, 96 66-75 covers all VÀ models . . $9.95 
9588 CITROEN ID, DS 67-73 for all mdis 19, 20, 21 .. $9.95 1149 LINCOLN 55-70 covers all models... — Lc 1759 SAAB 99 69.71 covers all models $9.95 
8539 CITROEN SM reprint of factory service manual... oo 919.95 9773 LINCOLN 71-77 all models inc Versailles . Vani niis, QR D 0750 SAAB 99 72.76 for all models inc EMS $9.95 
3264 COLT, DODGE 71-77 covers all models ss ss 99.95 8190 MATADOR, AMC 71-74 covers al! 6 & VB models. DEED 1X1 S440 SAAB 67.76 covers all models inc Sonnet ,.. . $9.95 
9422 COMET 60-65 covers all models sss $95 | 0481 MAVERICK 69-71 6 cyl, 170, 200, 250 cu. in. eng... 96.95 1098 SPRITE 58-71 covers all Mk 1, 2. 3 & 4 models $9.95 
8211 COMET 70-77 covers all models ....... Sees he "RC 8211 MAVERICK 72-77 covers all models .. "oe 1 L 8058 SUBARU 70-77 covers all models |... $9.95 
8212 CORONET, DODGE 71-25 covers all models 96.98 | 1550 MAZDA GLC 77-78 covers all models... $9.95 0853 SUNBEAM ALPINE 55-56 MKI 2, 3.8 & Raper $9.95 
0477 CORVAIR 60-69 covers all models ., $9.95 0370 MAZDA RX2 70-73 covers sedan & Coupe mals. i int $9.95 0845 SUNBEAM TIGER reprint of factory shop manual $19.95 
0478 CORVETTE 57-65 covers all 283 a 327 models .. cee PROS 0371 MAZDA RX.3, 100 70-74 covers all models .. aa LLL 0489 TEMPEST. GTO. LE MANS 68.73 all models $6.95 
948] CORVETTE 66-76 covers all 327, 350, 427, 454 diss -— $995 Q444 MAZDA 71-78 includes RX4 and Cosmo Blei. "— — T- 5773 THUN RBIRD 7 77 ctwers all models $9.95 
3 DE l 5 
1756 CRICKET PLYMOUTH 70-73 also covers Avenger. su $9.95 O880 MAZDA PICK-UP 72-75 B-1500 & rotary eng. mals. ONES TAL 8183 TORINO 68-75 ail models inc Elite, Ranchero _ . £7.95 
8188 DART & DEMON 58-76 covers all models sss 98.95 0553 MAZDA 808, 818 72.78 covers all models. sess 99.95 0912 TOYOTA CELICA 70-77 covers all models imported $9.95 
1657 DATSUN F10 76-78 covers al! models oo sss 99,95 0573 MAZDA 1500, 1800 67-74 covers all models 5... 89.95 7127 TOYOTA COROLLA 68-74 for al! models ... $9.95 
:164 DATSUN 2005X 77-78 covers all models ss $9.95 1009 MERCEDES-BENZ 190 595-68. B, C & 200 models -e $9.95 98:2 TOYOTA COROLLA 75-77 all including ^-speed .. £9.95 
8065 DATSUN 1200, B210 68-75 covers all models ..... . 99.95 1027 MERCEDES-BENZ 57-67. 19051, 1904, 3004, 600 ... .... $6.94 7142 TOYOTA CORONA 68.76 covers all 4-cyl models $9.95 
1726 DATSUN 2402/260Z 70-74 covers all models $9.95 | 1746 MERCEDES-BENZ 220 59-65 covers all mls... $9.95 0754 TOYOTA CORONA Mk 2 72-74 fcr all & cy! mals $9.95 
8127 DATSUN 2602, 2802 75.78 covers al! models ...... $9.95 9483 MERCEDES-BENZ 220 68-72 mdis except Diesel ... n $9.95 0627 TOYOTA HLLUX 68-77 covers all pick-up models $9.95 
1551 DATSUN 510 68-73 covers all sdn & wagon mdis .$9.95 1747 MERCEDES-BENZ 230 63-68 inc. 2305 & SL auaa 2 99.95 8524 TOYOTA LAND CRUISER 66-77 covers all models $9.95 
1074 DATSUN 510 1978 models s. V .. 39.95 1748 MERCEDES-BENZ 250 65-68 covers all models... $9.95 0587 TRIUMPH STAG 70-74 ...... $9.95 
$583 DATSUN 610 68-76 covers all models. ' . $9.95 S484 MERCEDES-BENZ 250 653-72 covers all models... $9.95 1200 TRIUMPH SPITFIRE 69-78 covers all models $9.95 
0935 DATSUN 710 73-77 covers all models _.... . $9.95 9485 MERCEDES-BENZ 280 68-72 covers all models... $9.95 10:6 TRIUMPH GT6 62-74 for ali models plus Vitesse $9.95 
B271 DATSUN 810 77-78 covers all models ........... ve $9.95 O416 MERCEDES-BENZ V8, 280, 300, 350, 450 mls 5... 88,95 0927 TRIUMPH TR2, TR3, TR4 52.67 for al! models $9.95 
1258 DATSUN 311 1600/2000 SPL & SRL models ...... $10.95 58435 MERCEDES-BENZ 52-76 tune-up all inc 2400 , a 99.95 1015 TRIUMPH TR5, TR6, 67-76 all models inc TRI50 $9.95 
8430 DATSUN PICK-UP 68-74 for all 521, 620 models . $9.95 1149 MERCURY 55-70 covers all models |... eee LÀ 86593 TRIUMPH TRF 75.77. $9.95 
5287 DATSUN PICK-UP 75.77 covers all PL620 models $9.95 S773 MERCURY 71-77 for all models inc Cougar . ——— $ t 8192 VALIANT 68-76 all miis E ‘Scamp, Sipnette $6.95 
1145 DODGE 55-71 all inc Coronet, Monaco, Polara 99.95 1105 MG TA, TB, TC, TD, TF 36.55 - AAN $9.95 0567 VEGA 72-73 a! 140 CID & GT 140 CID models $6.95 
0871 DODGE 72-77 for ali Monaco & Polara models... . $6.95 1098 MG MIDGET 58-78 covers all models . m— 59.95 ORRA WEGA TEIT cover a models . $6.95 
1259 DODGE OMNI 1578 . $9.95 1106 MGA, MGB 55-68 covers all models inc bwin cam. o $9.95 9404 VOLARE, PLYMOUTH 76-78 for all models |... $6.95 
8208 DODGE RAMCHARGER 74-75 ccvers ali models... 52.95 1720 MGB, MGBGT 69-79 all roadster & coupe models usunn. $9.95 1227 VOLKSWAGEN BEETLE 54-67 fer ali mdis inc K-G $9.95 
8564 DOOGE PICK-UP 65-75 service/maintam all 2-whi dnve ........... $7.50 B396 MGC reprint of factory manual . TR $19.95 R456 VOLKSWAGEN BEETLE 68-71 all mdis inc K-G . 99.95 
8371 DODGE PICK-UP 65-75 service’ maintain all 4-whl drwe |... 97.50 0917 MINI 59-75 covers al! models inc Mini- Cooper MEME EE n 7201 VOLKSWAGEN BEETLE 72-77 all mls inc K-G 59.95 
8203 DODGE VANS 67-77 all 100, 200, 300 mdis & idi peta MEC 9436 MONARCH, MERCURY 75-77 for all models ooo. ene ern 6010 VOLKSWAGEN RABBIT, SCIROCCO 74-75 all mdis inc Diesel. $16.95 
8192 DUSTER 70- 76 ter al models inc. Scamp .... $ 0050 MONZA, CHEVROLET 77-79 factory manual. . ge car year .... $12 1547 VOLKSWAGEN BUS 54-67 ail camper, van, transporter mals... $9.95 
7130 VOLKSWAGEN BUS 68-78 all camper, van, TOME mdis ... $9.95 
GENERAL INTEREST BOOKS || 94582 VOLKSWAGEN TYPE-3 62.73 Squareback, Fastback . $9.95 
i RE 1.95 9639 VOLKSWAGEN 411 68-72 covers all E, L, LE mdis .... . $9.95 
0743 CHILTON AUTO REPAIR 72-79 for all American cars u.: $14.95 VE CAR Perrin "d for all cars . zc rH 9778 VOLKSWAGEN 412 71.73 covers all modele "$9.95 
1775 CHILTON AUTO REPAIR 68-75 Reg. $12.95, Special ............... $6.98 ^ Lips Ms 8748 VOLKSWAGEN DASHER 74-78 covers all models $14.95 
1763 CHILTON AUTO REPAIR 54-63 for all American cars ............... $17.95 8100 AMERICAN CAR SPOTTERS GUIDE 20-39 over 2600 p pics ....... $9.95 ¥ 
8561 CHILTON TRUCK REPAIR MAN 61-71 for all 44-242 ton mdis $19.95 0595 AMERICAN CAR SPOTTERS GUIDE 40-65 pics every car mdi. 3510 95 Toe MERE EIU DIE TTA NDS CS BEER Gon $9.95 
0445 CAR ECONOMY TUNING GUIDE getting most from the least ...... $2.95 8474 BYPASS EMISSION CONTROLS 71-77 GM cars ........... _ $8.95 1722 VOLVO 122 61-70 for all models inc GT ........ : eai ani a D i) 
0975 FLAT RATE MANUAL 66-75 ail mech & elec reps US cars ...$14.95 | 1243 CHEVY, RACING THE SMALL BLOCK .. . super performance. EH MER WOME IL RT M DUE o e oe -e 39.95 
7125 AUTO AIR CONDITIONING. .. service & repair all s. $6.95 8421 CHEVROLET RACING ENGINE how tc build .. ite niin NS 3 5:38 ts al 49. 
3726 TRANSISTOR IGNITION SYSTEMS covers them al.. $595 | 8125 CHEVY SMALL BLOCK, how to rebuic = $5.95 Rl VOLVO EI A 968 YE JE ot aback e ed aan SOON 
1067 MORE MILES-PER-DOLLAR GUIDE How to do it ht. ., $5.95 $409 CHEVY SMALL BLOCK, How to hotrod - T $5.95 - van 
5522 HOW TO TUNE YOUR CAR good lor all cars isses 93,95 0949 CORVETTE RESTORATION SOURCE BOOK 53-67 the ‘bible’ . $19.95 | "T 181 Glen Ave.. 
8859 GM DIAGNOSIS MANUAL for all GM-built cars . woe $95 8088 REAL CORVETTE 54-75 over 1200 pics, cars, & details $24.95 CAR BOOKS INC 
1712 BASIC AUTO REPAIR MANUAL a must for any car. o $5.95 4031 GUIDE TO CORVETTE SPEED for al models 53-74 |... M | ' . Sea Cliff. NY 11579 
1707 BASIC BODYWORK & PAINTI ow, $3.95 9407 CORVETTE PARTS BOOK 53.72 every part, pics, #5 ss i | 
1711 BASIC MR TOEE L STe UTD RH 8123 CORVETTE PERFORMANCE tuning. racing, tests, more „u $9.95 $ Name 
1706 BASIC CHASSIS, SUSPENSIONS, BRAKES . see $495 1066 CORVAIR ENGINES, How te hotrod . mp ; . ü 
0791 BASIC ENGINE HOTRODDING . $395 | 0776 DATSUNS, TUNING lor all mdis inc 510, 610, 2402, 2602 ...$5.95 jj Address 
1708 BASIC IGNITION & ELECTRICAL SYSTEMS ` 93.95 | 0946 FORD SMALL BLOCK, How to rebuild . $5.95 = B 
0680 BASIC AUTO TROUBLESHOOTING tor ali cars... ons E E A 8195 FORD PERFORMANCE how fo get it for street or track . ., $6.95 i City ü 
8359 BRAKE SERVICE GUIDE for repairing all types & makes 55.9 8152 BOLT-ON PERFORMANCE what tc buy & what it will do . xn $6.95 Fe ee E e e 
O8B9 FUEL INJECTION MANUAL covers ali systems through 1 1972 $14. gs | 0735 SUPERPOWER - turbo & soperchargng, Wel injin ou. s695 Esie Zip p 
$411 HOLLEY carbs, all 2 & 4 bbl, tune & rebuild |... ... $5.95 5410 TURBOCHARGERS, How to select & install |. 97.95 : = 
9652 ROCHESTER carbs, all inc AMV Quadra! $9.95 5117 DESIGN & TUNING COMPETITION ENGINES ............... $14.95 7] l enclose full payment phone orders (516) 676-8043] 
S666 A CARBURETORS all 1 & 2 barre! downdraft.. $2.95 8422 AUTO AERODYNAMICS engineering fundamentals . . $7.50 TR Books shipped to all parts U.S.A. & Canada. 
6354 SU CARBURETORS tune & rebuild all to 1976 .. ^. 96.50 848] BUILDING A RACE CAR picture by picture sss sss $5.95 BAmansanApUERS Misa Ei Mastercharae 
3423 STROMBERG CD CARBS tune/rebuild all to 1976 .............$6.50 | 8441 HOW TO MAKE YOUR CAR HANDLE street/track $7.95 g < 
0734 WEBER DCOE overhaul manual oiu o aiai ocne sss 94.98 8658 AIRCOOLED ENGINES MANUAL ali 1 & 2-cyl over 15 cid ....... $7.95 Card P92 a 
1153 WEBER CARBURETORS theory & design ocus. cscs $9.95 3419 SMALL ENGINE SERVICE MANUAL all l-cyl under 15 cid .......... $7.95 number 
9803 WEBER CARBURETORS tuning & rebuilding all .... ... . $3.95 8050 LAWNMOWER service & fix all popular makes | ...... .3$4.95 li — ; zug 
0827 AUTOMOTIVE REFINISHING bes! paint book yet $5.95 0555 SNOWMOBILE MANUAL 70 makes, 300 mdis thru 1975 . $7.95 BOOK NO. E 
8425 MINOR AUTO BOOY REPAIR step by step how to „ $6.95 9147 EXCAVATOR OPERATION dozers, backhoes, loaders, cranes... $6.00 - i 
5104 AUTOBODY REPAIRING & REPAINTING ... the best . $9.95 | 0592 FORK LIFT TRUCKS service. overhaul all gas, prop, elec... $19.95 a ! 
5106 GLASS FIBER AUTO BODY construction & repair . "$395 | 9807 HEAVY EQUPT REPAIR dozers, backhoes, cranes. etc... -$15.00 — ff E 
1071 CREATIVE CUSTOMIZING how to do-it like apro ......... „$6.95 0135 MOPED SERVICE & REPAIR all makes & models .... .. $6.95 
E491 PRACTICAL ENGINE SWAPPING how to do it right ........ $5.95 0745 MOTORCYCLE REPAIR ENCYC 200 mdis, 23 makes thru 76 ... $9.95 d i 
0789 ENGINE SWAPPING loaded with latesi ideas & swaps . . $3.95 0557 CHAIN SAW SERVICE MANUAL for top. 34 makes oo... oses $7.95 i 
0541 MODERN DIESEL CARS describes ail models now sold $5.95 8006 WASHING ACNES fix all makes & models CPC MENS a We TrTUT E 
7128 MESEL, How to convert your car, van, pickup to ...... . $6.95 8728 SOLAR HEA COOLING how to get it free... „$4. EASE PRINT 
068? GLENN DIESEL/GAS Fl MAN 65-73 Bosch, Kugeihischer, Spica . . $8. 35 0585 PRICE GUIDE, NEW CARS latest ed, inc dealer costs . $1.95 ü NAME AND ADDRESS L| 
8432 DIESEL ENGINES, HOW TO REPAIR. complete biniticn course . 155 0586 PRICE GUIDE, FOREIGN CARS latest ed. inc dealer costs... $1.95 TOTAL |$ 
1017 AUTOMOBILE ENGINE REBUILDING ........ 3.75 0587 PRICE GUIDE, USED CARS latest edition cove os PLOS E E E D BD E ED PD P DB DP [D | | 8 u 


_THE FUN MACHINES 


. that work, too! 


e FUN TO RIDE! 


- These rugged off road vehicles 
are powered by 5 hp to 16 hp | 
+ American-made engines. 
, Engine is completely as- 
, sembled, frame is welded 
m and painted. You just bolt 4 
everything together 
e eios sd 
it priced from | 
MODELS $399.95 and $799.95. MODELS 
For a FREE color : SUPER TRYKE 
¡Ca | Hi id, | brochure with complete details, write today to: 
ri mea NIC. Dept. PS-97, P.O. Box 1148, Benton Harbor, MI 49022 
From the largest Maker of Bike and Tryke Kits in the World — Cari Heald, inc. 
E, From the largest Maker of Bike and Tryke Kit eu [. | EN NH 


a oy * 


Telephone dado ia 
and ecording S system 


Eliminate those obscen one calls 
Ae Retail Price 
$279% 


INVENTORY ADJUSTMENT SPECIAL! 
PILOT'S GLASSES AT 
VERRE TA -— 


ONLY “ 


* Impact Resistant 

« Handcrafted : 

* Polished Glass Lenses ~ 
. Hardened Metal Frames 

e Money Back Guarantee 


To order, send check or money order (include $1.00 
for postage and outs v to U.S. Optics, Dept. 308, 
P.O. Box 14206 Atlanta, GA 30324. ( lease specify 
old or silver frames.) SPECIAL: Order now and get 
1wo PAIR for $13 plus one dollar handling charge. 


FREE! During this limited offer. 
Deluxe velour lined protective case. A $3.00 value. 


LIMITED OFFER FROM U.S. OPTICS 


e gti greet MÀ ET 


Let KLOCKIT be the 

ONE-STOP Source for ALL your 

E — BATTERY CLOCK MOVEMENTS! 
= Regular * Transistorized e Quartz 


p 7 Sparky's Price 
| $189" 


Model 1400 is a low cost telephone answer and recording 
system featuring "Positive Call Control", which allows the user 
to rewind or fast forward to any individual message on the tape. 
It features variable outgoing announcement length between 
e to 20 seconds. The channel index keeps track of calls 
received-up to 20 messages of 30 seconds in length. A ring 
delay switch adjusts to answer on one of four rings. The con- 
venient volume control allows the user to moni D incoming 
calis and answering only those of immediate importance, elim- 
inating the possibility of Obscene Phone Calls. The handy 
ocket coder enables you to check your phone for messages 
rom any telephone in the world. Model 1400 has a 90 day] 


service, personal checks are held for bank clearance causing 
a lengthy delay in shipment. Order yours today, phone toll free 


| 1-800-255-6369 
Sparky's Home Electronic Center 
11489A, Oak Park Mall 


| Overland Park, Kansas 66214 
| Send $2% for our Electronic Products Catalog 


#154 American-made battery clock movement 

* The only 4 Jewel Battery operated Clock 
movement on the market! 

| * Immediate delivery from stock! | 


Superb NEW Quartz! PR-100 
Best timekeeper on the market 
Regular shaft PR-100 
For dials up to % inch thick 


| FREE HANDS 
WITH 
EACH 


PRICES: 1 for $6.95; 5 at $5.85 ea.; 10 at | 
$5.40 ea.; 30 at 54.85 ea.; longer shaft | 


available at slight extra cost, shipping 
extra, 


SHIPPING & HANDLING: 1 unit $1.50, 5 units $2.00—PHONE ORDERS WELCOME 
KLOCKIT also offers FINE German Battery Pendulum Movements in many sizes, 
Battery Chime and Bim-bam movements, Beautiful DIALS, Numerals, and Weight Shells. 
i For FREE Catalog Call: (414) 245-6902 or write: KLOCKIT, P.O. Box 679, Lake Geneva, WI 53147 i 
[for faster catalog delivery please send 35 cents] 


134 | POPULAR SCIENCE 


MOVEMENT | 
| PURCHASED! 


PRICES: | for $10.95; 5 at $9.25 ea.; 10 at 
$8.25 ea.; 30 at $6.95 ea.; shipping extra. 


factory warranty. Use your Master Charge, VISA card for fast; 


GARAGE DOOR OPENERS 


e Buy Factory Direct and Save 
e Thousands In Use e Free Brochure 
e Easy Homeowner Installation 

e Immediate Shipment by UPS or PP 


HELPMATE Equipment Co. Dept. P9779, Baroda, MI 49101 


SAVE € ro |921 5.80 
on a famous 
TROY-BILT Tiller! 


ONE HAND! | 


"Off Season Savings" now in effect! Right 
now is the best time ever to learn about the 
amazing TROY-BILT Roto Tiller-Power Composter 

. . the "breakthrough" machine that's allow- 
ing anyone — of any age — with any soil —to easily 
have a fabulously fertile, productive garden! For 
free complete details, prices, write today to: 

TROY-BILT Tillers, Dept. 90027 
102nd St. & Sth Ave., Troy, NY 12180. 


Make Any Gun Safe 


For Only $47.50! | 
We all must face the fact that firearms 
accidents do occur, despite normal 
precautions, and children are often the 
victims. Now GUNSAFE, a new Austra- | 
lian invention patented worldwide, stops 
an accidentally fired shot - completely 
and safely without damaging anything 
but GUNSAFE itself! 


| GUNSAFE slips on the barrel - tightens 


|Fits all weapons without marking. | 
Proved effective by Police Ballistics 
| experts. 


Act Now! Send $47.50 today and also 
receive wall mountings for display. | 


Add $2.00 delivery. 
Address . — 


| Gun Make & Model 
Call Tollfree (714) 839-1098 © | 
Present offer expires August 31. /deal Gift! 
Address to: 
Gunsafe System, 9514 Gardenia Avenue, 
Fountain Valley, California 92708 


— Get Peace Of Mind At Last! 


Convert your 
fireplace into a 
functional furnace 


Cut your home heating bills by | 


| half or even more! 


| insure your comfort in case of 
blackout or fuel shortage. 


THERMOGRATE Fireplace Furnace 

| Tubular heat exchan- 
er with Thermoshield 
eat amplifier maxi- | 
mizes heat output & 
efficiency. 

Exclusive Stainless 
Steel heat exchanger 
tubes guaranteed 5 
y . Should last à 
ifetime! 

Installs easily into your 


modification needed. 
e U.L. Tested & Listed. | 
. unig ue full-view ‘picture window’ glass doors 
‘Stay-Clean’ design. 
. High heat output even without blower. 
* Swing-wide doors for easy ash clean-out. 

* Burn coal, wood or paper waste. 
Performance & Satisfaction 
MONEY-BACK GUARANTEED 
Write for FREE color brochure with 
specifications & performance data: 


THERMOGRATE ENTERPRISES, INC. 
2785 N. Fairview Ave., Dept. 860-907 
P.O. Box 43021, St. Paul, MN 55164 
Or CALL TOLL FREE 1-800-328-0882 


ih o 
ThermoGRATE 


© 1979 TEI St. Paul MN 55113. All rights reserved. 


An ATLAS BODY? In Z4 


starts giving results you can s/a 
feel and your friends will ' 
notice, Big useful muscles. wo 
Gain weig t if needed. Lose "T 
"pot belly.” Send your name and 

address for 32-page book—FREE. 

CHARLES ATLAS, 49 West 23rd St., 


New York, N.Y. 10010 Dept. G1 


my method of OTM TERS Og 


| Fiberglass 
Travel Trailer 
Kit 


Build Yourself! : oa Gas | 


Slegps 4, Compact, lightweight. Weighs. 7 bximalely Q&O [bs., 

about B5 ips, hit ch weight. easily pulled i small and big cars 

Assembled in about J days with man bag. All hardwork comple 

at factory, No special tools, Summer coolness, wi nie r war nth 
| with dual wall cansiruchan, Fully equipped, Furniture 

mo interior walls. Mo screws or mnmvets to k posen. Write 

Burro, Dept. PS-7, 14143-21st Ave, No., Plymouth MN 

55441 for full color catalog. Please enclose $2.00 for 

postage and handling. 


SPLITTER 


22,000 LB. FORCE 


INEXPENSIVE NON—HYDRAULIC SYSTEM 
23" splitting stroke in less than 8 seconds 
(total cycle 11 sec.) Safe, efficient, and 
economical. Ideal for homeowners, ranchers 
and farmers. For free information: 

THRUST MANUFACTURING, INC. DEPT, 107 
6901 S. Yosemite, Eng lewood, Colorado 80110 


existing fireplace. No | 


| vice by new car dealers 


| yourself in less than an 


| Cars... 
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New miracle POLYMER "GLASS" SEALAN T miniis 
protects your car's exterior finish — it even restores 
original luster to used models! 


Available only as a ser- 
for $100-$200. Now do it 


hour for only $29.95. 


(16 oz. bottle, enough ugh for 3 cars.) 
The elements vs. your once 
beautiful car... You've probabl 
experienced it. Your beurüet 
shiny new automobile gradually 
fades and dulls. The once brilliant 
finish turns chalky and washed 
out. Even hours of waxing and 
buffing can't recapture that new 
car look... Until this new chemical 
science discovery... 

Never wax your car again...Glo- 
Seal* is not anything like a simple 
wax or polish. It is actually a miracle 
polymer glass formulation serving 
as a powerful sealant and a beau- 
tiful exterior finish. When applied 
lightly to your car's finish and 
chrome its exclusive Electromo- 
lecular Action literally fuses it to the surface, 
locking in luster and a brilliant shine, almost 
laminating itself to your car for years...shutting 
out harmful sun, rain, pollution, salt, deter- 
gents and other elements that normally ruin 
the appearance and value of your car. 


Prevents oxidation from starting on new 
and actually removes it from used 
models! GloSeal* is literally a Glass Shield 
that becomes part of your car's finish. Your 
new cars paint is simply not allowed to 
oxidize... for 3 Years! Then PolyGlass* it again 
for years more of protection. If your car is not 
new, GloSeal* will actually remove the 
oxidation, add gloss, and stop further oxidation 
for 1 year before you need to apply again. It is 
similar to covering your car with a non- 
penetrable coat of polyurethane. 


Enamel spray paint can't even get through 
the clear glass shield...When this new 
professional automotive product is nenni 
strated to car dealers the " spray paint test" 

used. GloSeal* is applied to a car's hood. 
After it dries it is wiped off and a can of 
enamel spray paint is sprayed directly on it, 
along with Magic Marker and other solvents. 
Then the observers are astonished as all of 
these are wiped off the hood with a mere 
cloth. Nothing, not even dirt and dust can 
adhere to the surface! * Trademark 


GloSeal* with 
PolyGlass* makes 
standard waxes and 
polishes obsolete! 


No rubbing, labor or buffing 
equipment needed... GloSeal* 
goes on easily and quickly. You 
wipe it on with a cloth, let it d 
and then wipe it off. It takes only 
afew minutes — less than an hour. 
The main ingredients are Poly- 
glass* another substance similar 
to Teflon", and a minimal amount 
of silicone to ease in wiping it on. 
(Also highly recommended for 
boats and airplanes). Between 
washes you need only wipe your 
car with a damp cloth to reactivate 
its brilliant dirt and dust-repelling 
shine. 


The incredible GloSeal* "Bril- 
liance Guarantee"... If after using 
it, you are not pleased for any 
reason, return the unused portion 
within 2 weeks of receipt for a 
prompt refund of the entire 
purchase price. Further, if Glo- 
Seal* does not protect your new 
car for 3 years or your used car 
(90 days old or more) fo or | year, write and tell 
us. Well take your word for it, and return 
your small investment on a pro-rated basis. 

However, due to the extraordi inary quality of 
this fully-tested product, we are confident 
that this would not be likely. (Note: GloSeal* 
is 100% safe to use — it can also be removed 
with mineral spirits). 

CALL TOLL FREE FOR INSTANT PRO- 
CESSING: 1-800-235-6945, or if busy 1- 
800-235-6951. Calif. res. please call 805-966- 
7187. Or send d coupon: 

Promptly shi ship the f following o order. Il If not "100% J% satisfied | 


can return the unused portion within 2 weeks tora quick 
refund of purchase price (less shipping cost). Check 


ne: : 

[1 PGI - ship 1 bottle ™ $29.95 and $2.00 shipping & 
handling. 

Save $5.00 per bottle on multiple bottle purchases 

[] PGM - ship bottles w $24.95 ea. and $2.00 
shipping & handling ea. 

[] Check or Money Order enclosed (CA res. add 6% sales 
tax) 

[] Charge my credit card number below. 

O BankAmerncard/ Visa O Master Charge 

{interbank no. —.] 
L]American Express O Diners Club O Carte Blanche 


Credit Card No. Exp. Date 
Name 


Address 


City/State/Zip 
:' ' Starshine Inc. 1979 
Starshine Group. 


924 Anacapa St., Dept. 951, Santa Barbara, CA 93101 
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ibn SERE <a 


POLICE SCANNER Order 


Auto Editor, Popular Mechanics 


The Auto Editor of Popular Mechanics 
Magazine evaluated the BikeBug as an alternative 
to mopeds ... and his choice was the BikeBug! His 
two-page Product Report, (Dec. '77), was based 
solely on quality, design and performance. Price 
was never a consideration, even though mopeds 
cost hundreds of dollars more (Complete reprints 
with our free brochures). 


The BikeBug engine and front-wheel-drive 
unit bolts in minutes to the front fork of any bike, 
from 10-speeders to adult tricycles. It runs up to 24 
mph, gets 215 mpg, operates quietly, starts auto- 
matically, has a One-Year Warranty, and allows 
normal pedaling, even with the engine running. 


SPARKY'S PRICE 

$184* 
pegency expertise in space age computer technology now 
brings the versatility of a totally synthesized scanner within 
anyones reach. By merely touching the pressure pads, you 

can receive any one of 15,757 frequencies in the public ser- 
vice and amateur bands. You can search through entire bands 
for an active frequency. You can continue to search or stop 
and store the new frequency which will be automatically dis- 
played in the LED digital readout. The display will also inform 
fou of. Power Failures, All Channel Lockouts, Programming 
rors and Scan Delay Function Status. The K100 covers 30 to 
50 mhz, 144 10 174 mhz and 440 to 512 mhz. Use your Master- 
charge, VISA card for faster service, Personal checks are 
held tor bank clearance. Price does not include shipping 
charges. K100 has 10 Channels and a 1 Yr. factory warranty. 
Order your Toll Free dial 1-800-255-6369 or wríte to us at| 


SPARKY'S Home Electronic Center 
11489A Oak Park Mall, Overland Park, KS 66214 
Send $2” for our Electronic Products Catalog 


WHAT'S HE DOING! 


Making a Concrete —— 
a 


For superior all-round performance, 
regardless of price, it's the BikeBug. And Popular 
Mechanics agrees. 


AquaBug International, Inc. 


Flower Pot! ... and 
SO CAN YOU! 


Dep't PS-7 100 Merrick Rd., Rockville Centre, N.Y., 11570 *(516) 536-8217 | Make and sell your own SS 
— ramena Concrete items. = 
: OF | Rush $5.00 for Book f 
Name ——___ Please Rush Me: O Free Brochures. Jin. Kluni. aki 
Address s —— LJ ABikeBug: $175, plus $10 Shipping costs. with prices and production trade secrets 


direct from world’s largest mold manufacturer. 


City CCC MASTER CHARGE O BANKAMERICARD/VISA - 
Over 350 designs to select from. 
- | -—————. ——— ————— 2 5À 


(N.Y. Residents add tax) O Check O Cashier's Check O Money Order 


COUNTERFEIT GUNS | 2 | smi ^ Bloc Sander— 


AUTHENTIC! FULL SIZE MACHINED METAL MODELS me te Palm grip design for one hand 
and Mo ike reat D Wal foal ed ral EMO TA EE use. Thumb control switch, off- 
and disassemble like originals. gr, emen your Jn set 
LI *hand-finished parts DELIVERED FULLY ing, 1 
poo to pad design. 
Pad size 412" x 4Vs'", Add $2.00 
for for Shipping. | Reg. $69. rod 


gs, Inc. 


MONEY BACK WM NOT SATISFIED! E SO. 
STANDARD SDEARM OF ors. SLIDE WORKS uke omamar V d SILVO (BRAND NAME) TOOL CATALOG 
DISASSIMBLES ADO 51.50 POSTAGE/HANDLING VENERE THOUSANDS OF EXCITING TOOL VALUES: 
„IKE ORIGINAL. Medel R200 .........-..--.---S44.95 w E. Speedy-Sprayers, Milwaukee, R Rock- 
REPLICA MODELS, INC., Po. BOX 1061 — well Skil, Nicholson, Disston, Millers 
Send A300 Send FREE COLOR CATALOG | | 
Charge “oe BAC dnm CO Am. Express C Diner's Club eie yerba k, General. br. 


aM o d i supplies. We ship Coast to seat at prices 
to beat, Send $1.00 for our big SILVO TOOL 
CATALOG today. 


SILVO HARDWARE CO. 


107 Walnut St., Dept. PS9-7, Phila., Pa. 19108 


GO-KARTS 
FACTORY DIRECT 
Now you can afford an all welded 
tubular steel factory made Go- 
Kart—We have Go-Kart frame | 
kits with all welding done, rang- | 
ing from $29.95 to $89.95 and 
apte Go-Kart kits with 3% | 


WORLD’S 5149.5 to $19 95. Sena $1.00 
LOWEST awngi "POS 


Schmieder Motor Co. 


PRICE Ra. #1 


Doylestown, Pa. 18901 


i) 1978 Vermont Castin 


The Defiant woodburning stove 
“The best woodburning stove to come 
aut of an American manu facturing 
plant in the past 70 years. | 
—NEW TIMES Magen | 


Classic Grace, Total Efficiency. 


We designed the Defiant and its smaller brother, the 
Vigilant, to embody the simple grace and functional 
efficiency seen in much of the Early American archi- 
tecture surrounding us here in Vermont. We build 
them to continue that tradition, proving that an effi- 
cient woodstove can be a pleasing piece of furniture 
rather than an ugly alternative tothe high price of oil, 

Our stoves are the first airtight, all cast iron and 
thermostatically controlled woodstoves made in 
America. Both are fully baffled, with pre-heater air 
passages and secondary combustion chambers to 
maximize heat output. 

Both stoves will hold afire upto 14 hours. Both 
offer smokeless loading of large-size logs. With 
the doors open or off, you can warm your feet at 
friendly fire. 

Find out more about the lifetime investment in 
fuel-saving warmth the Defiant and the Vigilant offer | 
you. Send $1 today for 16-page Operation Manual 
and color literature. 


Vermont Castings, Inc. 
3397 Prince St., Randolph, Vermont 05060 
Telephone: 802/728-9561 or, 728-3355 
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SAVE up to 90% 
GOVT. SURPLUS 


Surplus and other bargains galore! 
Industrial, mfg, marine, aircraft, 
auto, hardware. A must for hobbyist, 
mechanic, handyman, outdoorsman. 
Our 34th Annual Catalog. Send 504 


today (or $1 for extra fast delivery). 


AIRBORNE SALES CO. 


8501 Steller Dr., Dept. PS79 
P.O. Box 2727, Culver City, CA 90230 


Address. 
City. 
Stali 


hn. VOLT A.C. GENERATORS 
60 cycles, 3000 watts. Wt. 27 pounds, 5"x10" Fan- 
belt driven from car or pickup. Operates T.V. All | 
power tesis, Over 17,000 in service. This is eur 29th 
year. Guaranteed 6 months, $149.00 Our X1200-watt 
nerator needs no battery. Special Price $139.00. 
d $6.50 for mk & handlin , per unit. 


-PERMA-BILT 
Box 7160PS, 2821 Mis, Amarillo, TX 79109 
PS hone 806 /352-2761- | 


NOW! MAKE YOUR OWN "BADGES 
BIG PROFITS, FUN, p 


pennies each. 
cain badges. 

a free — button and details or send 

$24.95 (plus $1.75 shipping and 5% tax—Itl, 

residents) tor complete BADGE-A-MINIT 

press, color-coded dies, 


dozen ale tae illustrated instructions. 


GET FREE SAMPLE BUTTON AND 
NEW COLOR CATALOG 
BADGE-A-MINIT, Ltd. Box 618, Dept PS-78, LaSalle, IL 61301 


Monterey Domes’ goodesit shell package can be- 
| easily assembled by one or two people ina few days 
with ordinary household tools. Our unique, patented 
system is a dramatic breakthrough — makes home 
construction a snap. No skills necessary. 

Your Monterey Dome home will save you up to 60% 
of building costs over a conventional home, yet 
meets or surpasses all building codes. It will also n 
save you up to 50% or more on heating and cooling | 
costs. Prices start at $3795. Many home packages 
are avaiable ranging from 700 to 4,500 square feet. 


E Send for our all-new color 


Catalog and Plans Book 
NL x 


96 fact-filled pages of ex- 
MONTEREY DOMES 


citing, affordable homes 
Geodesic Homes for Ling 


Write today! 
p mm mm mm NE ME EN EM Em ON] 


C] Piease rush me your new 96 page full color Catalog 
jJ and Plans Book. | am enclosing $4.00. il 
L] Also send me the Monterey Domes Assembly 
Manual for an additional $5 00. 


f ux — ~ I 


| ADDRESS ! ! fj 


CITY, STATE ZIP 
Mail To: Monterey Domes, Dept. 227 il 
P.O. Box 5621, Riverside, CA 92517 

"2 B BM BM BM M BM NB 


|: Scribe V.M.L. 
| + San Jose, California 95191, U.S.A. 


THE Inner Self 


Can Reveal 
These... 


SECRET 
ELEMENTS 
OF SUCCESS 


® Intuition e Insight 
è Perseverance * Creativity 
e Mental Vision e Willpower 


è Concentration 
€ Memory 


* Dynamic Action 
€ Persuasion 


he Rosicrucians, a worldwide or- 

ganization (not a religion), have 
shown thousands of men and women 
how to awaken and effectively use 
the innate powers of self—in home 
and business. 


This Free Book Explains 


Write today for a free copy of the 
Mastery of Life. It points the way to 
success as you conceive it. Remem- 
ber, the Rosicrucians are a centuries- 
old organization. It perpetuates the 
best of the past in conjunction with 
the most modern concepts about the 
unknown you. Please use the cou- 
pon below. 


The ROSICRUCIANS 


(AMORC) 
San Jose, California 95191, U.S.A. 
a SN EAE INCUN NN C UB UNE ICA DUE = auna = SSPE ESTEE Ey 


: THE ROSICRUCIAN ORDER (AMORC) 


' Gentlemen: 
Please send me a free copy of THE 


| rYEXIZNPEFTIIDLITILIBEEIINMI E IENIIIIENIIIi 


; MASTERY OF LIFE. 

Name 

Address 

ZIP 


a——— um ) m — e um e m — € — n € —Ü € 
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: r 

| 
i; a 
UE 7! 
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E d 
i | d 
FF d 
I : | i | 
| O $7Postpaid O$9 Rush Mail & Foreign | 
I Send Today To: AUTO LOGIC, INC. 1 
J P.O. Box 2073, Dept. P579 | 
l Wilmington, DE 19899 : 
à i 
E i 
p name (print) | 
; 
m address i 
ll [| 
BP city state zip I 
| 14 Day Money Refund If Not Completely Satisfied l 
kæ mom a an m m ao mo aa m m m m e m m m am m m m mn d 


Make up to | 
S129? an hour 


| Start your own : 
money making business! 4% 


Hundreds o! Beisaw trained men 
have succeeded in this fascinating 
and highly profitable field . 


YOU Can Do It Too! 


Hever before have honey madong oppertunities been so 
great for Qualified Locksmiths, Now lucrative regular 
lock and key business has multiplied a thousandiold as 


milhons seek more proteclion against rooming crime. BOOKLET! 
Yet there's only one Locksmith for every 17,000 people! a. 
Train FAST at Home-Collect CASH PROFITS Right Away. | ER. ‘ 
You're “in business" ready to earn up to $12.50 an hour ieu 1 


a few days alter you begin Belsaw's shortcut training. 
Take advantage of today's unprecedented opportunities 
in Locksmithing for year-round EXTRA INCOME in-spare- 
Ll me—or fulltime in a high-profit business of your own. 
Hundreds we've trained have done it. So can YOU! All 
tools plus professional Key Machine given you with a 
course. These plus practice materials and equipment, i 

nius Minnie: illustrated lessons, plus expert supervision, Tells how you quickly 
plus business-building guidance will enable you to KEEP 

THE MONEY COMING IN! Ideal for retirement—gaod Kd s Pin pne 
jobs too, SEND FOR EXCITING FACTS—No Obligation: à 2 Po ilable Sparetime 
ALL SPECIAL TOOLS AND EQUIPMENT INCLUDED! of Fulltime business of 

your own, 


PRO KEY Send for your 


aF eo Member 
a National Home 
P" 1pAyY Siudy Council = 
NO RISK BELSAW INSTITUTE 
TRIAL! 110K Field Bldg. 
ww» Kansas City, MO. 64111 


detasla' 


and eee cod ova N- 
ny getrg miih pawr ing 
Find mut all about i! 


RUSH COUPON! 


iFREE! — BELSAW INSTITUTE i 
A. 110K Field Bldg., Kansas City, Mo. 64111 I 
- | m ^ d Please rush FREE Book "Keys to your Future." - 
Bb | 
[| Maddon : AME l 
| Tella how | 
EN meneri i 
i Locksmith. 40P^EBS E 1 
ang aimest 
| Iram the [| 
start! CITY-STATE-IN LL ————————————————MMÁ 
imm oe oe mmm mm m m n m Um Om Gu Gm Um EU Um Go Om Gm Gm GG) 
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perience in rest or play unmatched by any other support mm UNE a SS ee SURG SE DONDE) EO Se 
structure. Takes the seasickness, immobility, and weight Please send me the following AIR BED(S): 
out of waterbeds, yet offers the same “give and take" sen- f O Twin-39" x 74" (Item 2339) $49.95 
O Full-54" x 74" (Item 2354) $69.95 
| bed undisturbed by the other's movements. The air coil i O Queen-60" x 80" (Item 2360) $79.95 


| construction, with multiple controlled air chambers, Sup- O King-74" x 80" (Item 2374) $99.95 
ports your body evenly and independently. Add $4.95 per bed for shipping and insurance. 
DONC RS Rea UU g O AC Air Pump (Item 0004) 25 


O DC Pump-plugs into auto cigarette lighter. 
i (Item 0005) $29.95 
lilinois Residents include 5% salas tax, 
AERE i C] Check or M.O. Enclosed 
SEES ISIE penne CJ Charge My Credit Card: 

AIR BED is the most revolutionary and luxurious way | C American Express CJ Mastercharge C Carte 
to spend a third of your life. You are gently but firmly sup- g O Bank AmerJ/Visa O Diners Club Blanche | 
ported by 100% air instead of metal springs and stuffing. | Card No. Exp.Date | 
Many chiropractors agree the structured Air Bed has un- B Name 
precedented orthopedic value as a permanent mattress. i 
Store it on a shelf, take it camping, use it In your van, boat, Address | 
summer home, on a floor or in a frame. Sunbathe and float $ City 
on It. All 8" high standard sizes: Twin-39"x74", Double- Stat 
54"x74", Queen-60"x80", King-74"x80". Inflates in min- 3 State 
ace wn mi an pumpor panei pepe pad comen Signature i 
with adapter) Durable 20 gauge poly vinyl cleans with soap 8203 
and water. Repair kit included. High Powered Air Pumps. | PSMC-182 p a tee 
AC pump operates from standard electrical outlet. DC CREDIT CARD ORDERS g ilinois:312:595-0461 
pump operates from auto cigarette lighter. $29.95 each. CALL TOLL FREE 00-323-2272 Telex Orders: 25:5268 


Do not be conlused by inferior imitations. This is the 790 Maple Lane Bensenville, Il. 60106 


original, permanent, velveteen airbed...once priced as , i | 
a aa "COntemporoaf y 

! Marketing Inc. 
THE CAR COMPUTE 


— E. Order Modal OBC i2. WP s AES RR PELO 7 
posi Suggested Retail — 77 777 
| $349*5 


Te 


Zip 


mei iu uA os 


— te 1 T: "E ani "ataj F bapi" Tahi poa 


TENT DISPLAY. ron uae RII DESPRAT onm LH BEL! 
uod ow 77 Syn he Quae 


am 

EP. Easy, Universal Installation 

5 dao mE XE Initial information to the computer 

begins at the two transducers instalied 

under the hood. One on the speed- | 
a ometer drive cable and the other onthe 

= & fuel line. The speed transducer con- | 


5 
fa 

D 
= 


z = 
. Ree NN UR. S] verts cable REVS into electronic pulses | 
` l i; M sending them to the computer for | 
i.a. calibration. The fuel transducer 
ise Se o NM t Uode M measures fuel flow between the fuel 
"UN. rer pump and the carburetor also 
— — converting this information to pulses. 
Lear ar s M CRC Electrical connections are made to the | 
Bless E OMS battery, one each to the ignition and light 
SE ea rear meii MEN AEE R switches, and you are ready to roll. Six 
| aE aea ante Leki | wires feed to the computer all Dasic 
Dep THRTER A à tW aes HR | information. necessary for the com- 
o. wa secun wu SPARKY'S ILL putations. The computer module inside 
| Sey HERR the vehicle is totally self-contained in a 
Las e est AES DA aE Seen Price Wa, SP «Jaye compact package 10 5" long, 2.8" high, 
L Bou Wii dg Fe LIE NEI $249*5 1 7 deep weighin 14 Oz. he current 
i ; a draw when parked is 30 ma (about the 
The Prince On-Board Computer is Pcr bien for Cars, IrUCKS. same as an auto clock). The keyboard and face panel is 
vans and RV's It will greatly expand information available tO  iiminated by a fiber-optic ribbon system. All circuitry is solid | 
any driver—at the touch of a button Thirty-six Keys and state and controlled by a microprocessor. Twin LED high- | 
switches offer single function operation with no double-keystO intensity displays provide digital readouts in 3" characters to 
confuse the driver Two High-Intensity digital displays allow six digits A unique univer sal mounting bracket allows angle 
fast reading day or night. Microprocessor controlled circuitry adjustment and mounting overhead, on-dash, in-dash, or 
gives accuracy in mile measurements previously unavailable under-dash positions. Each Prince On-Board Computer | 
to the average motorist—to 0001%,/mile! A CB user will al- comes complete with detailed do-it-yourself installation 
ways know his 10/20 Any driver can preprogram histripstops instructions, a comprehensive bound owner's manual, speed 
and turnoffs and have an audio/visual warning one mile betore and fuel transducers, wiring harness, quick detach plugs and a | 
they occur. Time is available as time of day. elapsedtime,asa full ONE-YEAR WARRANTY. Ali attractively packaged and 
stop watch. time alarm, or your estimated time of arrival which protected in its own container. The computer housing is 
is constantly updated with speed Fuel functions display as injection molded in high impack heat resistant polycarbonates. 
instant or average miles or kilometers per gallon, instant or Display lenses are engineered to reduce glare trom ambient 
average cost per mile or kilometer, fuel used to date in gallons, light while transmitting the maximum for the LED's. 
and cost paid per gallon Trip information is available as miles 


tance on a tank or tanks of fuel (mi. or km 1, your vehicle loca- Personal Checks must dice the Bank causing a lengthy delay. 


tion or 10/20 in mi. or km. (counts up oar down or holds. inde- To Order Yours. Dial 1-800-255-6389. or write to us at 
pendant of other computer hile ctions), and vehicle speed in mi 9. 


Or km.. instant update to correct for slippery roads. and a cali- | yo 

brate mode to tailor the computer exactly to any vehicle On- S PAR KY S 

off and a display brightness control as well as “run” and "er 11489A Oak Park Mall, Overland Park, KS 66214 | 
5 


indicators are also included. A memory scan will quickly dis- Send $2™ for our Big Discount Electronic Catalog 
play all 5 programmable mile-points and the mi/km" switch 
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CHIMNEY SWEEP! 


Chimney sweeps are cleaning up in all sections of 
the country. You can earn as much as $1000 per 
week, and we can prove it! .——______ 


August West | 


Learn why the super | 
growth in woodburninq | 
can put you in business. | 

Send for free booklet | 


August West Systems, Inc. | 
photo Systems 


Westport, CT 06880 


Sound unreal? It's not. Through the use 
of a combination of tax laws, financing | 
arrangements, and business deductions, 
you could own a new or used airplane for 
as little as the price of our book. 

If you are currently earning ten thou- 
sand per year or more, one of our 
methods will work for you. If you already 
own a plane, we will show you how to get 
your money back and keep your plane. 
These are the same methods used by 
hundreds of airplane owners. Don't wait! 
Send $15 to Research Dept. B, G.A.F.., 


Inc., Box 111, Oxford, IN 47971. Stop 
wishing and start flying. Do it today! 


SOUND ACTIVATED SWITCH 


Solid-State Electronic Contro! 


“REMOTE ON-OFF SWITCH lor TV 


radio. or any 110 V piii in accessory 

held ULTAA SONIC controller operates abou 
human hearing réguencies wiih range up tà 
50 SATISFACTION GUARANTEE 

Postp dud NY S. add /*"s lax $19.95 


BEACH'S MCA. Ltd. 


5) 773-4960 


27567 W River Pkwy. Grand Island. N Y 14072 * [7 


pie a Ru 

| TIGER KNIFE i M Stainless 
74a" Overall Length I Blade that locks 
: | i into olin position. 

Safety folding finger 

guard. Razor sharp hand- 
l A Superb Foding Hunting Knife 
| ntin 
ance. 83.05 Each "00 TUBE TESTE NIE 


WESTBURY SALES CO. 
P.O. Box 434 Westbury, New York 11580 Dept. T-1-P$ 


Cards; stationery; envelopes; ad- 
vertising; labels; tickets; QSL cards; 
announcements; greeting, sympathy, 
prayer cards; tags, etc. Save money. 
Own a Printing Business. 
We supply everything direct from 
factory. Easy instructions. Also | 
raised printing like engraving. us js i a | 
Have home shop. Add to income. E oum EcLon 


Send 254 for catalog. eid 
Kelsey Presses, 79-CG Meriden, CT 06450 


THE ORIGINAL | 


BASEMENT TOILET 
Genuine ^ orce bai 


FLUSHES UP TO 


SEWER OR SEPTIC TANK | 
-No Digging Up Floors- i - 
INSTALLS EASY. ANYWHERE! Ex s 
Write McPHERSON, Inc., Dept. PS | 
Box 15133 Tampa, Florida 33684 | 


= wr 
a Xing rm 
aora Rae La 
A MPO ote | 
A. ow ha dps A 


BEST BUY! 


E 
GIN COUNTER è & PACKAGER 


33.00 EASY-TO-ASSEMBLE KIT 
plus Sag (2-H) cont F.O.B. 


Pa. residents adi 
6% sales tux, 


For.3'6" diam. Other diams. from 4' to 6’ at 
comparable savin l All diams., adjust to. 
floor-to-floor hts. of 8'112" ‘to ?6 6", 


nickels, 
eanily 


Enables m to accurately count pennics, 
dimes u (quarters in standard amounts a 
pisos them Bios Mondand tubular coin wrappers, 
"Instic und Dealer Inquiries invited, 
CHESSMAN CORP., Dept. PS 


307 Susquehanna Ave., Wyoming, Pa. 18644 


SAVE HUNDREDS OF DOLLARS 


| Build your patio with a PORTA-MIX" portable 
mixer. Home/commercial uses-plaster. cement, 
— coll. Mixes up to 160 Ibs. weighs 50 ibs, 
15 volts. Fits in most cars. Only $199 shipping 
included or send $1 for catalog. 10-day money 
back guarantee. FREE cu stone mold with er 


RTA-MIX, INC.. 
1083 Bloomiil Ave., West Caldwell, NJ 07006 


| "a who've looked —— tell us ; there 
| isn't another spiral stair around et touches 
| eur combination of price and aris lity of mate- 
| rials and werkmanship. We believe itl 

CALL OR WRITE FOR FREE BROCHURE: 


To: The Iron Shop, Dept. 24-8, Box 128, 400 Reed Road, 
Broomoll, Pa 19008 Our Tel: (215) 544-7100. 


4 Record telephone conversations in your 
j office or home. Connects between any 
4 cassette or tape recorder and your 
d telephone or telephone LINE. Starts 
q automatically when phone is answered. 

id Records both sides of phone conversation. Each 
| Stops recorder when phone is hung up. ae 
| This device is not an answering service. $1 8.95 

; Oty. Disc. Avail 


Super Powerful 


Wireless Mic 


| 10 times more powerful than other mics. 

a Transmits up to 4 mile to any FM radio. 

J Easy to assemble kit. 15V battery (not incl.) 

d Call (305) 725-1000 or send $18.95 + $1.00 shipping per item p 
to US! Corp., P.O. Box P5-2052, Melbourne, FL 32901. P 

$ COD's accept. For catalog of transmitters, voice scramblers § 

j and other specialty items, enclose $2.00 to USI Corp. 


| | Name 
Street 


__ er «| 
We accept Master Charge and BankAmericard. 


MANUFACTURERS 


When the going gets tough, these wranglers get going. 
Greatest fun machine ever. Electric start 10 h.p. gasoline 
engines and fiberglass bodies, headlights and tail lights 
and the four wheeler has a forward and reverse gear 
box. For work or play these machines really get the job 
done. Completely assembled. Write today for free color 
brochure to: 


WRANGLER MANUFACTURING, INC. 
RO. BOX BB, AUGUSTA, ARKANSAS 72006 fe 


| —ALL popular patterns. RIP-PLANE-MO 


THE IRON SHOP 


MAGNIFIERS 


Planer Molder Saw 
rwa TO “dg 


Now you can use this ONE peeve tis shop ia turn 
rough lumber into moldings, trim, flooring, furniture 
LD +» m» a sepa- 
rately or all at once with a single motor. Low Cost 
. .. You can own this power tool for only $50 down. 


| 30-Day FREE Trial! excirina Facts 


NO OBLIGATION-NO SALESMAN WILL CALL 
RUSH COUPON — 9ELSAW POWER TOOLS co. 


920K Field Bldg. 


TODAY TEP nns city, e t 


j facta _BELSAW POWER TOOLS ! 

i 7 920K Field Bidg., Kansas City, Mo. 64111 - 

T = 

E Please send me complete facts about 

i YES PLANER - MOLDER —SAW and 

: details about 30-day trial offer. : 

: 

f Name : 

| Address =. 

I city i 

1 e -— n 
Sane eae ew 


“THE KING 
OF MAGNIFIERS” .. 


nr le 


from EDMUND 


ONLY $18.95 SCIENTIFIC 
THE HASTINGS TRIPLET 


The most favored pocket magnifier today, the 
Hastings Triplet is used for a broad range of 
applications from industrial inspection to very 
fine detailed examinations by jewelers, 
engravers, printers, Photographers, and many 
others. It is sturdily mounted in a black plastic 
cell and swings into a chrome-plated protective 
pocket case, No. 30,344 


Gigs Edmund 5clantific Ca. Ag Ng. 130 
— eum 


1 EDMUND SCIENTIFIC CO. 
RUN Dept. N-14, Edscorp Bidg., Barrington, M.J. 08007 
O YES! Please send me Hastings Triplets, 
No. 30,344 priced at $18.95 each plus 
$1.00 service and handling charge. (N.J. 
residents add 596 state sales tax.) 
Enclosed is my O Check O M.O. $ 
Please charge my C Am. Exp. O Visa (C MC 
GU MEVS R——— 
Interbank No. Date 
Signature 
Name (print) 
Address 
City 


State 


Zip . 
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STOPS YOUR 


ROOF LEAK 
In Just 5 Minutes: 


It’s pouring rain and your warm, dry home is 
invaded by a slow drip, drip, drip of water leak- 
ing through your roof, You call your local 
roofer and are shocked to learn how much 


roofing repairs cost these days. 


While you wait for the next rain to come, 
the wife is worried about the new sofa being 
ruined from the down pour of rain water .. . 


from your leaky roof... 


But, now at last, the new and truly revolu- 
tionary U.S. Polycoat Roof Coating! Imagine! 
A coating so efficient, so unique, that it water- 
proofs and protects your roof from rains or 
snow all year long. U.S. POLYCOAT can be 
brushed or rolled on over almost any surface 
and dries to a rubber sheet-like film in minutes 
—no heating—no mixing—use straight from 
the can. U.S. Polycoat adheres to asphalt 
shingles, rolled roofing, wood, brick, plywood, 
cement, tar, aluminum, metal, asbestos, insula- 


tion board and even urethane foam. U.S. Polycoat comes in seven colors to 


match your roof. 


U.S. Polycoat protects driveways, sidewalls, patios, mobile homes and 
parking areas, too. But, if your roof is leaking send for U.S. Polycoat today. 
You'll have a worry-free waterproof roof that will last for years and years. 
Waterproof with U.S. Polycoat before you insulate! 


U.S. POLYCOAT, INC., 2928 Malmo Drive « Arlington Heights, Ill. 60005 + (312) 364-5010 


| U.S. POLYCOAT, INC. Dept. PS79 


| 2928 Malmo Drive » Arlington Heights, Ill. 60005 

—  —— gallons of U.S. Polycoat. 

CL] 1 Gal.-$13.95 [O 2 Gal.-$26.40 [] 5 Gal. Bucket-$63.50 Include $1. 50 Per Gallon for 
Postage and Handling. Enclosed is O Check O Money Order for total of $. 1 . [ Charge my 
order to: D VISA/BankAmericard O Master Charge Acct. No. 
O Silver 


One gallon covers approx. 50to 100 square feet. Two gallons covers approx. 100 to 200 square feet. Five gallons cover 
approx. 250 to 500 square feet. Coverage depends on type of surface. 


Gentlemen: Please rush me 


Color: C Clear 


Print Name 


— ress -- 


DEALER AND APPLICATORS INQUIRIES INVITED « . (312) abisa 


U Black 


di a “DOZER KIT gÈ 


Crawler 


to 16 ho 


Tractor Kit for yoursell or resell ie 
lor orofit Factory direct sav- 
ings, 30 attachments — garden 


Assemble 7 


plow, loader, snowblower, etc 
Build-it- Yourself Plans, $57 
purchasa) Struck- Kit, Dept PS79 
5301 


WIS 
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Catalog, 50€ 
(refunded on any 


Cedarburg 


MAIL TODAY 


| BASEMENT TOILET 


.Exp. Date... ... 


O White [] Green 


ee GONE] OR SES ET ICTU CE Pe Das own eee peep is icm. (ee 


Zip 
© 1979, U.S. Polycoat 


Flushes up to existing sewer or septic 
tank by powerful, self-contained pump 
operated by normal water pressure. No 
digging up floors. Clog resistant, easily B 
installed. Make basement into game) 
room, den, apartment with private bath. 
Write for free literature. Dealer inquiries invited. 


DOSS MFG. Dept J-26, Box 10947, Houston, Texas 77018 


PLUS ILLUSTRATED CATALOG i 
101 varieties world's rarest veneers & 


U lumber at reasonable prices. Simplified | 
vangin instructions included. Send tor FREE sample 


plus catalog now! Also receive special bonus starter | 
offers. SAVE 25% Hurry! | 


BOB MORGAN WOOD, DEPT. PO2MT71 


|. 1123 Bardstown Rid., Louisville, Ky. 40204 E 


—l qaesasescesesenaeee 


electronic miniteral/ metal detector | 
Locate gold, silver, coins, rings ... from $59.95 $ 


U.S. Patented * Call Toll Free for nearest Dealer Upee; 
. **5800-447-4700 (in ILL., Call 800-322 


~ ELECTRONICS «Free Literaturee*DEPT. C9 : 


1011 Pleasant Valley Rd., Sweet Home, OR 97386eeceee 


rr rbd em, 
Tao Sette etc a 


Earn while you learn at home. 
Millions of jacks in un and auto 

"mue E ^ body shops, riggers, spon and 
farms need servicing . 


k eE aa 


: garage. 
+ tides for mechanics. 
ACT NOW! 


siravi Jack Repair Manual to. Inc. 


G PO Bnux3 + STATEN ISLAND, N Y 101 


ER" allows vou to.operate three ONLY 

LR motors 14 thru 7% horsepower from 220 

volt single phase power sources. Rugged — heavy 349^ 

duty — patented unit built to give many years of 

satisfactory service. Satisfied users worldwide since 1966. 

Free literature furnished on request. Telphone 305-862-3038, 
RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


AUTO 
LESS CAR 
9 AIL ER 


RAN E" 7 d | 
TIRES o 
NETO: ey ee yr 


LET US PROVE IT TO TO" 
.. WRITE US TODAY... 


Send for your FREE catalog! 


RELIABLE TIRE DIST. 1109 Chestnut St. Camden, N. J. 08103 


RICKA DUO-WHEEL CONVERSION 
KIT AND FIBERGLASS FENDERS _ 


New wide tire adap- 
ters & fenders to fit 
most mini - v2, 34 & 
1 ton trucks. Simple 
bolt on installation. 
Increases traction, 
tire capacity & life. 


The ultimate in safety protection for your family. 
RICKA MFG. 
DEPT. RPS-7 

Pequot Lakes, MN 56472 


VISA 
Fea! 


Order Eyeglasses 
by Mail and Save. 


~ Yes, prescription glasses 
(or your present lenses | 
duplicated) by mail and 
at big savings. As low as 
$14.95 —frames, lenses, 
and case! Satisfaction 
guaranteed. Write for 
free catalog. 
All lenses, all styles. 
Prism Optical, Inc., Dept. PS79 
10992 N.W. 7th Ave., N. Miami, n: 


COMPLETE 
COURSE 


KIT CONTARE: LOCK MCAD, CAM OMEMNG TOOL, LOCKE, FILET & KETE s 
COURET ČOPA. LOCA PICKING, NANTER CEG, KEY PONS, ADIT 


WATIOWAL LOCKSMITH SUPPLY CORP. 
PO. BOX 31696 DEPT 
DALLAS, TEXAS T5231 


Today à mined Locksmith can just about 
write hie cwn ticket, Lockemitha avermos 
315.00 en Hour. Learn at home- Earn as you | 
learn, Fas! papy Course Thal trains you by 
doing. All keys; locks: picks; car tools and 
special equipment! suppliad aceti. 
crima is everwhere, evanyona jd seekin 
greater protection. Cash in at once, train am 
at home - Earn extra $13 right away. Send enr, 
for exciting facts and a Free Lesson - No - 
obligation or Send $39.95 for complete Kit , STATE — IF 
& $1.75 shipping & handling. Taxas reai- 
dents add sales tax, C.O.D. accepted. 10 
| day money back guarantees. 


LUI] VEND IFORBATIDN 
- p - e inp rati Led 


NAWI 


TO ORDER, CALL COLLECT 
244-235-1511 i] 
BASTENCHARGE — BARKARÉRIC AND 


= 


introducing... 


a thunderstorm. 


Think of that sweet "country fresh air" smell 
following a thunderstorm. That's actually the 
absence of odor. The electrical activity in the 
air created by lightning adds a small nega- 
tively-charged electron to each oxygen mol- 
ecule in the air. Science has long recognized 
the miracle of this phenomenon known as 
ionization. Amazingly, these ionized molecules 
combine with any odor-bearing molecules in 
the air — destorying them. 

The Environ-air unit's patented process 
electrostatically creates these same nega- 
tively-charged oxygen molecules that per- 
meate any enclosed space and attract odor 
molecules like a magnet until they're totally 
“neutralized.” 


BEFORE ENVIRON-AIRE 

There were two ways to control odors: Dilute 
—constantly recycle fresh air to dilute odor 
molecules or deodorize—constantly mask 
odor with a heavy perfumy scent. Now, with 
Environ-air, there's a third, more effective 
and highly scientific way. Andthat'sto destory 
all organic odor molecules electronically. 


WHAT THE ENVIRON-AIRE IS NOT 
It's not a one-shot cover-up. It doesn't mask 
odors—it destroys them electronically. And 
it kills tough odors continuously —not tem- 
porary like sprays, wicks, stick-ons, etc. 
here are never any chemicals to buy, bulbs 
to burn out or filters to replace. The unit uses 
wa as much electricity as a 25-watt light 
ulb. 


WHAT IT IS 

The Environ-aire is a continuous air-cleansing 
provers so unique it's patented. It uses the 
atest in space-age electronic technology to 
create the first energy and cost-efficient air 
purification system for the home. Even in.a 


Dept. PS-7 


8700 Waukegan Road Morton Grove, Illinois 60053 


5 UNBREAKABLE PROMISES WE MAKE TO YOU 


We promise that each exciting product we introduce to you has been carefully evaluated 
and judged by an independent panel of consumers and found to be: | [] Please rush me — 


1. A genuine value at a special price . 
2. Made of only the finest quality components 
3. 


Covered by the manufacturer's own warranty plus our added 30-day money-back 


guarantee 


4. Excellent enough to earn government approvals or UL listings (when applicable) 
5. Developed from the most advanced technology available 


Credit Card Customers call Operator #214 | 
on our toll-free number 800-241-8444 


(In GA. call 1-800-323-9123) 
© CAMBRIDGE INTERNATIONAL, INC. 1978 


Fr'esh-Air 


The only electronic air freshener approved by 


Now, through this exclusive scientific breakthrough, indoorair can be 
purified in exactly the same way outdoor air is purified by lightning during 


smoke-filled room, you will be breathing only 
clean, fresh air all day long. 


FORCED AIR — THE MOST IMPORTANT 
NEW FEATURE INNOVATION 

One of the secrets of this new system is that it 
keeps the ionized air in constant motion. The 
Environ-aire is the only electronic air fresh- 
ener that continuously "pumps out” ionized 
oxygen molecules into the air, permeating 
every square inch of space —ready to attac 
and deactivate any odor-causing molecules 
instantaneously. Keeping the ionized air cir- 
culating is such an important factor that so- 
called "space age" air fresheners without it 
are truly outdated. Without it, odor-killing 
molecules simply fall to the ground near the 
unit, rendering them useless against odors. 


A DUST-FREE ENVIRONMENT: 

AN UNEXPECTED BONUS 

The Environ-aire also de-activates dust parti- 
cles suspended in the air. The ionized oxygen 
pumped into your room will attach itself to 
any impurities in the air, causing them to fall 
to the ground. Ahhhh... what's left is pure, 
clean air. 


PROVEN EFFECTIVE IN HOSPITALS, 

FISH MARKETS, PET SHOPS & MORE 

Prior to this special introduction to con- 
sumers, hundreds of Environ-aire units were 
used by businesses with their own peculiar 
odor problems. After using it for over 8 months 
they found it to be the only answer to annoy- 
ing, persistent odors. Why? Because it out- 
performs other systems in what it does and 
how it does it. 


TO USE IT IS TO LOVE IT 

You will feel the difference immediately. The 
Environ-aire will cleanse any 20' x 20' room of 
odor-causing molecules within just 5 minutes! 


€: CAMBRIDGE INTERNATIONAL Inc. 


312) 966-5510 | l , 
l = = : Clip and mail to: 


Account 4 
s | Name 
Address 


| shi— 
i 


Signature 


U.S. Government Patent No. 3,925,673 


nagina how exhilarated you'll feel with a 
fresh supply of ionized oxygen surrounding 
you day and night! 


CLEAR THE AIR ONCE AND FOR ALL 

In the kitchen...bathroom... basement... 
nursery...pet areas...smoke-filled offices. 
Use it anywhere stale, musty, offensive or 
pungent odors are a problem. The attractive 
iine unit is compact — 10" x 6' x 4" deep 
—and lightweight —only 8 pounds. It can be 
wall mounted as an inconspicuous permanent 
fixture where annoying odors tend to ac- 
cumulate. Or, it can be moved from place to 
place as needed, taking up little space on a 
shelf or floor. And installing it is simple — just 
plug itin. It uses regular household current. 


LET YOUR NOSE PROVE ITS 
EFFECTIVENESS IN YOUR HOME 

OR OFFICE 

The Environ-aire may sound too good to be 
true. That's why we offer a 30-day trial period 
and ask you to really give it a workout. For 
starters, simply turn the unit on, then cut up a 
big, juicy onion. No tears. No smell. 


SOLIDLY BACKED 

If anything goes wrong with your unit during 
the first year Environmental Electronics Cor- 
poration will repair it —without charge. 
Although the Environ-aire is built to last and 
be virtually maintenance free, it's still nice to 
know the manufacturer is service conscious. 


SPECIAL INTRODUCTORY PRICE 

The Environ-aire is manufactured for Cam- 
bridge International by EEC. We are offering 
this exciting new product directly to our cus- 
tomers exclusively through the mail for only 
$99.95 duringournationalintroduction. Order 
one at no obligation today. 


| Cambridge International, Inc. Dept. PS-7 
8700 Waukegan Rd., Morton Grove, Ill. 60053 


Environ-aire unit(s) at just $99.95 each plus $5.00 


shipping & handling. (Ill. residents add 5% tax.) | understand that if | am not 
absolutely satisfied with my purchase, | may return it within 30 days for a 
prompt and courteous refund. 


| [] Check or MO enclosed. C] Charge to: (J Visa O] Master Charge 


Exp. Date 


a——— m o Á 


——— M = i mg 


State —  . Zip 


Sharpen Saws 


and other tools in Profitable 
Business of Your Own 


Be Your Own Boss!! 


Turn your spare hours in the evening or weekends into 


extra dollars, this proven practical way—start your own 


money-making sharpening bus iness—No selling or can- 
No experience required. 


Vassing 


You quickly learn how to sharpen these valu- 
able tools and many others. Excellent profits! 4 
We show you how to set up a business and § 
keep it running profitably. Part time or full 
time. No special skills needed. 


FOLEY MANUFACTURING CO. 
1730 Foley Building 
Minneapolis, Minnesota 55418 


| 
| 
| 
Send Today or | 
CALL TOLL FREE | 
1-800-328-7140 | 
Except Hawaii or Alaska .! 


coupon and you'll receive, at no & 
obligation, a booklet that describes ` 
in detail, the opportunities available 
to a person who owns his own saw 
and tool sharpening business. 
There is NO Obligation 


— Eee —À — 


Please send me the free booklet ' ‘Opportunities 
In A Sharpening Business Of Your Own." 


Name 
Address — 
City 


State 


N |». MANUFACTU RING € COMPANY 
^ 1730 Foley Building 
Minneapolis, Minnesota 55418 


Phone... 


lip 


FLEXIBLE FLAP SANDER 


Now! Heavy duty industrial GRIND-O-FLEX removes rust, 
sands paint, on most surfaces flat or contoured. Over 600 
inches of 1" wide abrasive cloth flaps bonded to safety 
steel flanges. Fits bench motors or portable drills. Re- 
stores like new finish to saws, tools, boat hardware. 


MERIT ABRASIVE PRODUCTS, INC. 
201 W. Manville, Box 5447, Compton, CA 80224 


ORDER No. 1K5, 5" dia. x 1" wide GRIND-O-FLEX 
With t27 arbor hole and 44" chuck aS 
ing adapter. Add $1.00 for postage and $625 
. handling. [ ]FREE Home Workshop Brochure 


, MADE a Cea HN pen ugs c eov qCEPENK — c 


& Stratton Engine. Very simple construction, using 
[common materials. No welding, no fiberglass. Information | 
| booklet Free. Plans $10.00. 
| ROCKY MOUNTAIN AIRBOATS 


RUST BUSTER 


JJIITITIIIPIIIIIIIIIIIIIIJ 


Portable Steam Cleaner 
Steam in 60 seconds 

CLEAN: 

Engines, Air Filters, Lawn Mowers. 
3 year guarantee on fire box, coils. Uses 
liquid soap, propane fired. Weight 120 Ibs. 
Auxiliary pump required on low water 
pressure. 

WEDCO MFG. INC., Dept. S-8, 

Scott Lane e Box D, Jackson, W'Y. 83001 


^X THE 
"HYDRORAT" 
AIRBOAT 


B 25 mph, using stock 8 hp. Briggs 


P.O. Box 513-A, Morgan, UT 84050 


7 AUTOMOBILES 


RETUNING FOR MAXIMUM EGON- 
OMY Average mileage increase 55°, 
horsepower 5-10%. Details FREE. 
Techneering, Box 1688C, Columbia, 


MO 65201. i : 
SIRENS, Emergency Lights. Free 
Shannondale, 


Catalogue, NSA, 2212E 
Libertyville, IL 60048. 


IMPROVE ‘Gasoline ‘Mileage. Informa- 
tive booklet shows 40 positive ways to 
better mileage. $2.95 to Mileage, P.O. 
Box 15338M, Philadelphia, PA 19111. 


ZERO-COST AUTOMOBILE OWNER- 
SHIPII Details FREE. Techneering, Box 
1888CZ, Columbia, MO 65201. 


COMPUTERIZE your car with multi- 
function minicomputer. Free brochure. 
Computer, Box 389, Ventura, CA 
93001. 


BUTANE - PROPANE SURPLUS! 
LOW PRICES! Convert Your Engine: 
Keep Gasoline Standby! Easily Followed 
Book For Handtools. $4.95——Guaran- 
teed— LPG Automotive, Box 104554, 
Newport Beach, CA 92663. 


TEST DRIVERS WANTED: Boost 
Mileage, Lower Emissions with Cata- 
lyst. No Risk. Information FON 


More-M Miles, Braceville, IL 60407 


GASOLINE EMERGENCY LIFE AND 
ENERGY SAVER. NEW INVENTION. 
Installed empty. Never fill it. Always 
fresh. Diagram and instructions 56.00. 
Hack Saver, 4363 E. Illinois, Tucson, 
AZ 85714. 


TRUE or False? 50 mpg carburetors. 
Box 206-8, Berea, KY 404 93 


OWN ‘and drive a new car free! New, 
easy system that works! Free informa- 
tion. Super-Car Publications, Box 
28101, St. Louis, MO 63119. 
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2 AUTO SUPPLIES & 
EQUIPMENT 


ALTERNATOR Generator Rebuilding 
Book. Details: Hedelund Engineering, 
7505  Barkentine, Las Vegas, NV 
89128. 


LIQUID TEFLON - F Engine e Oil Addi- 
tive. Increases Gasoline Mileage and 
Engine Lifetime, Dramatically Reduces 
Wear. Increases Performance. Guaran- 
teed. Send $9.95 postpaid. Teflon 
Treatment, Box 1582, El Toro, CA 
92630, 


AUTOMOTIVE Tools . 
Nationally Advertised Brands at Dis- 
counted Prices for Mechanics. Send 
Stamped Envelope for Current Specials. 
Associated Distributors. 401 Augusta 
St., Cincinnati, OH 45202. 


100 MPG " Carburetors? 


&  Equipmen! ent 


cock, SD 57348. 


OIL CHANGERI 1 12 Volt, 1 
Warranty. Complete Kit for Cars. 
Money Back Guarantee. DETAILS, Bou- 
levard Knolls, Dept. 57, 6 Richards 
Boulevard, Poughkeepsie, NY 12603. 


3 AUTO TRAILERS & 
CAMPERS 


SUPERB FOLDING CARTOP CAMP- 


ER. Easily erected or folded in any 
weather, stays dry inside. Easily made. 
Good drawings and instructions $3.00. 


Box 483, Station G, Calgary, Alberta, 
Canada. = S 
BUILD- IT- YOURSELF - Campers - 


Trailers - Fifth Wheels - Motorhomes - 
Pickup Covers - Camping Trailers - 
Kits - Plans - Full Size Patterns - 
(Van Conversion Plans $5.00) - Send 
$1.00 for R-V KITS/EQUIPMENT cata- 
log. GLEN-L RV'S, 9152PS Rosecrans, 
Bellflower, CA 90706. 


Drawings 
and Details $5.95 Carbu, Rt. 1, Hitch- 


Year 


| 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


Easy to Build FERNE 
0 KART 


G ... 2. 

MINI BIKE ` ..$2.00 

THREE WHEELER $3.00 

MINI CAR .......... $3.00 

$4.00 

$4.00 

. $2.00 

.. $1.00 

. . $2.00 

TU) 

SNO Ü VIS $5.00 
FRONT TRACTION GO-KART W/ 

GEARLESS DIFFERENTIAL $10.00 

8 H.P. TRACTOR $10.00 


MINI VEHICLES PLANS 
Dept. A, Chazy, N.Y. 12921 


5 AVIATION 
SPORTSPLANES, MINI-HELICOP- 
TERS, MOTORIZED-HANGGLIDERS. 


Plans/Kits/Complete. Many types. Cat- 
alog $3.00. LFP, Dept. C, Box 19828, 
Houston, TX 71024. 


HELICOPTER EXPERIMENTER'S 
HANDBOOK — illustrated — $3.00. 
Helicraft, Box 3053-A, Redondo Beach, 
CA 90277. 


AIRBOAT Propellers, Hubs, Engines, 
Mounts. Catalog $2.00. Airboats, In- 
corporated, 3855 Miller  Ave., t 
Worth, TX 76119. 

 BOOMERANGS - INCREDIBLE RE- 
TURN! Exciting sport. Order Free cata- 
log — Amazing designs! Boomerang- 
Man, 312 Park, Monroe, LA 71201. 


WEEDHOPPER—ULTIMATE FUN MACHINE 


High performance 
ultralight plane; 40 
hour constructio 
time; complete kit 
$2495.00; carries 220 

Ib up to 50 mph! Send 
$5.00 for info-pak to: 


WEEDHOPPER OF UTAH, INC. 
Dept. PS12 Box 2253, Ogden, UT 84494 


5A HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmowe! 
engine powered. Carries one man plus. 
Flies over land /snow /water. Com- 
plete plans and booklet. $7.95. Aero 
08809." Box 5118PS, Clinton, NJ 

9 


HOVERCRAFT Plans. All Sizes; Cat- 
alog $1.00. Universal Hovercraft, Box 
281, Cordova, IL 61242. 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion 
Free Brochure. RDA, 
Concord, NC 28025. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


EVINRUDE 1978 Bargains A 
sizes . . $1.00 handling Scott 
McCulloch parts . . Electra Marine, 610 
Merrick Road, _ Lynbrook, NY 11563, 


‘SAILBOAT Kits - Save Half, Trailer 
able, factory molded fiberglass. 16° 
$1489; 21° - $2460; 26’ - $3425; 30) 
- $8675. Hull, deck assembled - yc 
install interior. Terms. Free color cata 
log. Luger, Dept. AC-79, 3800 Wes 
Highway 13, Burnsville, MN 55337. 


Device] 
Box  8T73-N, 


JAT PLANS - FRAME KITS - FULL SIZE 
ATTERNS - HUGE 128 page catalog! Power- 
vats - Sailboats - Inboards - Outboards - 
ts - Cruisers - Houseboats - Runabouts - 
ories - Workboats - Hydro lanes - Tunnels - 
jntoons - 8' to 49'. COST, HIGH 
UALITY plans for over 25 years. Easy, 
‘oven methods especially for amateurs in- 
ude step-by-step  pictorial instructions. 
DATBUILDING SUPPLIES - Fastenings - 
berglass - Resins - Glues - Hardware - 
quipment - Boat Trailer Plans - Boating 
söks. Send $1.00 ($2 CANADA) for catalog 
lus FREE "'BOATBUILDING SUPPLIES" 
'ochure. 

GLEN-L MARINE 

9152 Rosecrans, De 

Bellflower, CA 9070 


SP 


OATKITS - PLANS - PATTERNS - FRAME- 
ACS - FIBERGLASS - MATERIALS - ''World's 
rgest Catalogues'' - 300 ‘“ONEOFF'’ DE. 
IGNS - 8' - 80' - in A oU plywood - 

eel - aluminum - POWER inboards 
outboards - jets - cruisers - Sportsfishers . 
3useboats - hydroplanes - tunnell - run- 
outs - SAILBOATS - Daysailers - Trailer- 
iilers - motorsailers - multihulls - (KYACK 
CANOES - 40 models) - BOATBUILDERS 
ATERIALS - Hardware - fastenings - sails - 
astrigging - plywood - books - SPECIAL 
ECTION on FIBERGLASS - resins - foams 
epoxies - polyesters - mats - cloth - C-flex 


Airex etc. CATALOGUES $1.00 - (With 
patbuilder's Guide $2.00) - CLARKCRAFT - 
»-S Aqualane, Tonawanda, New York 14150. 


A 19 Lb. 
GENERATOR! 


300 Watts AC/12 amps DC 
AQUABUG è Dept. PSG 


100 Merrick Road 
Rockville Centre, NY 11570 
(516) 536-8217 


7 | DO-I T-YOURSELF 


ARTIST'S Tracing Table - Projector. 
nlarge, Reduce. $10.00 Plans, Jesco, 
ox 541, Hahira, GA 31632 


= BR E 


TELEPHONES UNLIMITED, EQUIP- 
IENT, SUPPLIES. ALL TYPES, REGU- 
AR, KEYED, MODULAR. FREE CATA- 
OG. Call now Toll Free: (800) 824- 
88, In California (800) 852-7777, 
aska-Hawali (800) 824-7919, Ask 
r Operator 738. 


Ideal for 
Plans and Instruction 
Ok, $4.95 plus 75c postage: Dept. 
; Wood Publishing, P. 0O. Box 
782, Oklahoma City, OK 73123. 


| A-FRAME GREENHOUS SE: 


GAS-A-MOL Fuel for Less than 15c 
. Complete Plans $10.00. Informa- 
n $2.00. Designers Den, (HE North 
ain, Cedar City, UT 84720 


NEW Copyrighted Barn Plans 4', 6', 
10' & 12" widths. or first time do 
yourselfers. $5.0 Clyde's Mini 
ms. 10280 Case Bi- Dowling, MI 


| FM 
| vane Tracen, Governors Island, NY 


CLASSIFIED ADS $5.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge. First word in bold capital letters, rest of 
ad upper & lower case. Other bold cap words, $1 per 


word extra. 


Bold headline or white space, $22 per line. 


CLASSIFIED-DISPLAY $280 per inch, per month. Adver- 
tisers using a P.O. Box number must furnish complete 
name and street address for our records. 


CLOSING DATE for September issue (on Sale August 15) 
is June 29, Send orders to Mary C. Ansbro, Classified 


Adv. Mgr., 
York, NY 10017. 


Popular Science, 380 Madison Avenue, New 


LEARN GLASS ETCHING! Use the 
new, easy ARMOUR ETCHT* Glass 
Etching Course! Completely illustrated 
including supplies plus 25 Patterns! 
Only $10.95 Postpaid! Armour Prod- 
ucts. PS3 Hill Street, Midland Park, 
NJ 07432. 


PARQUET STRIPS create beautiful 
wood designs on walls, tables, doors, 
cabinets. Easily cut and applied. One 
carton covers 33-1/3 sq. ft. AP-200, 
White Oak, $15.50. AP-300, Teak, 
$21.50. AP-400, mixed species, $26.50. 
AP-500, colored strips, $23.50. Send 
T5c for new catalog. Artistry in 
Veneers, 633 Montauk Ave., Brooklyn, 
NY 11208. 


| ELECTROPLATING, Complete Text- 
book, All 


Metals. Electroplate Metal- 
lic/Nonmetallic Items, $9.95. Details 
E OMS Box 95P, Palm Bay, FL 


BUGS! Build professional miniature 
transmitters. P Erin 


10004 


BATHTUB REFINISHING YOURSELF 


EASY Illustrated Instructions. Com- 
plete over counter materials list. Send 
$5.00 to: Bathtubs, Box 3034, Semi- 
nole, FL 33542. 


DESIGN, Build 200 Ampere Welder! 
Big new manual! $5.00 Guaranteed! 
Lindsay, Box 12-AA, Bradley IL 60915. 

BEER LOVERSI Brew premium 
American and European beers at home. 
Easy - Delicious - Fun. Great savings. 
Free details. Duane Imports, Ltd., 
Dept. PS79, 508 Canal Street, New 
York, NY 10013. 


ARCWELDER - Build yours. Details 
2.00. Wiktor Associates, P. O. 71, 
ranford, NJ 07016. 


SWING - Hand-propelled for TOTS 2 
- 6 years and HANDICAPPED Children. 
Plans - $3.00. Spaceswing, Box 14745, 
Jacksonville, FL 32210. 


EZ4U2 Save energy. Now! NIGHT 
SKY RADIATION and 46% SOLUTION. 


Information $2. Guaranteed! Humen, 
Box 877 B77, Elkton, MD 21921. 
ALARMS. Bur lar - Fire, SAVEI Build 


Yourself. Detailed Plans $2.95. Bill, 
228 2^ Street, Huntington Beach, CA 


EMERGY METERS, electric, gas, wa- 
ter, phone, etc. Many very frank 
survival publications. 
Consumertronics, Box 
gordo, NM 88310. 


BUILD YOUR OWN 

3 FOOT Pull-rake, Thatcher, Aera- 
tor, Harrow for lawn tractor or rider 
mower. 2 hour assembly from detailed 
drawings, material list, instructions. 
Complete Plans $2.35 PPD, LawnWest 
Engineering, 718 Cypress, Pocatello, 
ID 83301. 


Brochure 25c. 
475PS. Alamo- 


COMBINATION 


| DRAIN * IRRIGATE 


Heavy-duty rustproof ball- 


bearing pump. Stainiess _ 


lor 3000 GPH 25'well. 5200GPH. max.114" in. 


l"out.Belt or direct drive. Use 44 HP or larger. 
Voney back guarantee Add$2pstge& hndlng $19.95 
LABAWCO Box 35,BelleMead,N.J. 08502 


isuch unique products as 
VICES, 
and high powered 


Enjoy free heat & power, Send for 
energy Encyclopedia. Complete list 
of Mfg. cost, specifications, on all 
alternate sources of energy - Pius 
Booklet of Plans available for do-it- 
yourseifers. —$4 00 


Energy Service 
14A Hughey St., Nashua, NH 03060 


"NO-TOUCH" LIGHT SWITCH 
Just pass your hand in front of it and your lights 
| go on or off instantly, silently, like magic. Mod- 
ernize your home or office. Never touch a light | 
switch again. Its fascinating, it's convenient 
and it's fun. Pays for itself in energy savings. 
Uses less electricity than ordinary flip-type 
switches, Prolongs bulb life. Glowing L.E.D. lets 
you find it easily in the dark. Manufactured of 
the highest quality electronic components 
100°. solid state. Fits into standard wall switch 
box. Complete installation instructions, All you 
need is a screwdriver. 6-month warranty. Money 
back if not satisfied. Write 
for free brochure or send 
check or money order for 
$32.95 plus $1.50 postage 
and handling to: 
DMD SCIENTIFIC CO. 
P.O. BOX 6251-C 


FLINT, MICH. 48508 
Mich. Residents Add 4°: Sales Tax 


v 50 [53 


Channels ! 


wie 
Satellite! 


. Better than Cable . 
*Unbiceped'' shows, nightclub 


atā, Free "pa * movies, 
Worldwide a ing — i 
NO Binekonta! . . rystul 


elear reception. Super "ri 
.* TV like never before . . . Send 
£7.95 Today for complete Im- 
pneum and FCC regula- 
tions. 


^ SPACE COAST RESEARCH 
Box 442, Altamonte Spgs., FL 32701 


SCIENTIFIC SYSTEMS mu 
Now at last offers in kit or completed form 
; Nightime vision de- 
super sensitive ditec ional mikes, low 
lasers, micro-mini-voice 
transmitters, ultra sonic devices, super high 
voltage generators, intrusion and sensing de 
ices, scientific. personal protection items, 
nd many other hard to find products. Send 
1.00 for catalog: SCIENTIFIC SYSTEMS INC. 


Dept. S1, Box 716 Amherst, NH 03031 


FANTASTIC 
SCIENCE PLANS 


Low-Cost/One-man Howvercraft. ..... $7 


3 6 
Easy-to-Build Jet Engine. ....... — 
Stereo-controled Laser Show. ........ B 
Methane Fuel Generator. ....... . 10 
Convert Auto to PAIN Methane. . 8.0 
Generate Hydrogen Fuel. . xxx NU 
9 
6 
5 
5 
.5 


= 
* 


Electronic Robot. ...........usiusses 
Visible-Red He-Ne Laser...... Medos! 
Radiation Survey Meter. ....... irem. 
MHOElectrical Generator............ 
25KV Tesla Coil................. 
EXCLUSIVE MONEY-BACK GUARANTEE 


CATALOG.............. $1.00 


RESEARCH & DEVELOPMENT 
Route 2, Box 322-A 


Kannapolis, N. C. 28081 . 


= 


SHE 


3MC— LASERS UNLIMITED 


e CONSTRUCTION PLANS — with all 
parts sources 
Ruby Laser Ray Gun. . 
40W Burning CW CO» Laser 
Argon Muiti-calor Laser 
Dye Tunable Color Laser 
Helium Neon Visible Red Laser 
Solid State Laser Rifle 
100 KW Nitrogen UV Laser 
Beginners Pocket Visible Laser 
Laser Light Show Plans 
COMPLETE ITEMIZED LIST of ali 
laser companies with addresses. phone 
numbers, spec sheets 6 
LISTING OF BOOKS, LASER COURSES, DATA 
SHEETS, INFO PACKS, NEW DEVELOP- 
MENTS, GOV'T INFO WEAPONS, etc 5.00 


LASERS UNLIMITED 


Dept. L1, Box 716 
Amherst, NH 03031 


12 HOME CRAFTSMAN 


CONTEMPORARY FURNITURE PLANS 
Catalog contains over 200 E:clusive 
Designs. Beds, Tables, Chairs, Rockers, 


ERY, 


Dept SJ2, 521 W. 
Bloomington, 


IN 47401. 


CLOCK MOVEMENTS and Accessories 
Catalog $1.00 irefundable). Elcraft, 
ARX E 521-CF, Huntington Bench, CA 


Kirkwood, 


|| 


WOOD - Domestic and 
Tools .. 
Hard-to-find hardware, 
page catalog 50c, Craftsman, 


BX-79, 2729 Mary, Chicago, IL 60608. 


OUR BUSINESS IS HARDWARE for 
Furniture and Lamps. The source for 
special items. Catalog $1.00, Paxton, 
B- B-28. Upper Falls, MD 211568. 


"GETTING Started in Stained Glass" 
50c. Whittemore, Box 2065X, Hanover, 
MA . 02 339. 


1600 CATALOGS listed and de- 
scribed. Sources for everything imagin- 
able, $3.00. MASTERLOG, Box 24413E 
Oakland, CA 94623. 


12A FOR THE HOME 


WATERPROOF YOUR HOME. Amaz- 
ing water repellant. Seals dry or damp 
stucco, brick or block. Easy to a TAY, 
brush or roll  Protects for years. 
anteed by leadin 
tractor. 21/5 


son, AZ 


WATER PURIFIED  INSTANTLY— 
WITHOUT CHEMICALS! 


1c/Gallon. 
Safewater, Box  39195-PS, Phoenix, 


713 TOOLS & MACHINERY 


PRESSURE GAUGES — 100, 200, 
300 pounds - $5.00 each postpaid. 
1,000 pounds - $7.00. Fred Hines 
Company, Box 655G, Fair Grove, MO 
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NOBODY BEATS OUR DEALS! Sur- 
plus, salvage, bankrupt - unclaimed 
merchandise, Tarps, paint, rope, shop 
equipment, power tools, cords, rain- 
wear, lamps, safety equipment - More! 
Phone Shoppers Welcome! Toll-Free 
800-237-5055. Harder Freight de 
Salvage, P. O. Box 7143, Tampa, FL 
33673. Catalog $3.00. Deduct $5.00 
First Order, 


SMALL FOUNDRY Furnace, Supplies. 
Free Literature. Pyramid Products, 
Dept. M, 3736 South Tth Avenue, 
Phoenix, AZ 85041. 


STAINLESS STEEL wood, machine, 


tapping screws, Nuts, washers, boat 
nails. Free 12 page price sheet. 
Fastening Products, Box 151B, Chel- 


tenham, PA 19012. 


LATHE Catalog, $1.00. Woodwork- 
$1.00. Shop Supplies $1.00. Camp- 


ba l, 1424 Barclay, Springfield, OH 
45505. 

4" METAL Cutting Lathe $68.90. 
Taig, 15048 Proctor, Industry, CA 
91746. 


BANDSAW BLADES. Any Size. Free 
Catalog. Bandsaws. 8921hy49, Sonora, 
CA 95370. 


15A ENERGY SAVING 


SAVE up to 25% on cooling costs. 
Water cool your central air condition- 
ing. Easy to install kit. $79.95, De- 
tails FREE. ee Industries, Inc., 7.0, 
Box 26391-P, Birmingham, AL 35226. 


EARTH SHELTERED HOMES. Energy 
efficient, low maintenance, blueprints 
available. Details free. Underground 
Homes. P.O. Box 1346-5, Portsmouth, 
OH 45662. 


INSULATION Samples of ten popuinr 
types. $4.00, Aeon Products, P.O. Box 
11288, Newington, CT 06111. 


SOLAR Collector that Automatically 
Tracks Sun. No Motors or Timers. 
Parts Available Locally. $5.00. Rana, 
Box 6425, Jackson, MS 39212. 


POWER FACTOR CONTROLLER 

SAVE MONEY and ENERGY with 
NEW NASA Invention. Build Your 
Own POWER FACTOR CONTROLLER 
for A.C. motors up to 1 H.P. at 115 
VAC, Kit - $19.95. Completed and 
Tested Unit - 529.95. Shipping $2. 
C.O.D. $1. (Illinois residents add 5% 
tax.) Electronic Relays, Inc., 1436 
Drive, Downers Grove, IL 


SOLAR WINDOW FURNACE Pro- 
vides Free Heat. Cuts Utilities. Easy 
Plans $5.00. SOLAR, Box 4952-B, 
Hutchinson, KS 67501. 


3M SCOTCHTINT® Sun Control Film 
- è Cuts Heat—fatl. G larit 
UY (fading) —89i 
è Silver—Eronze—Smoke 
Do-it- Yourself Kits 
s Easily Apnplied-Hemoveid 
© olieuxkuabhle Your After Yeur 
e Qualifies for Energy Tax 
Credit 
è Save—Buy Direct from 3M 
Energy Control (‘enter 
è Send Stamped Envelope for 
Free Info & Samples 


MetroSolars Inc. 


Box H,Old Bethpage, SY 11804 


15B ALTERNATE ENERGY 


SOLAR Heat Your Mobile Home. 
Most Components Already Part of Your 
Trailer. Information $3.00. Rick's 
Works, Rt. 3, Box 524-B, Las Cruces, 
NM 88001. 


SAVE Dollars. on Gas "Water Heaters, 
Stop Heat Losses, $2.00 + SASE. 
Drumm, Ri B153K, Boulder Junction, 
WI 54512. 


SOLAR Swimming Pool ,/Hot Water 
Systems. Components, windmills, Cata- 
log $3.00 (Refundable). Solar-4P, Box 
195, Deer Park, NY 11729. 


SOLAR Collector. Experimental lin- 
ear PARABOLIC. Plans - $5.00. Atsol- 
co, 3241 78th Place, N.E., Bellevue, 


WA 98004. 
^ SOLAR INFORMATION, Designs, 
Concepts. $3.95. Solarizers, am 316, 


RD 1, Spring City, PA 19475 


^ SOLAR GREENHOUSE DIGEST, 
year. Box 3218-PS, Kingman, 
86401. $1 sample. 


HYDROGEN - Electrolysis Generator 
Plans, $10.00. L. Spicer, Lineville, IA 
50147. 

$1.50/50. FT. Concentrating mirror 
tile collector. Building instructions 
$5.00. Multi-Sun, Box 1782, Wood- 
land, , CA 95695, 


MAKE POWER ALCOHOL FUEL. 
Information Packet Contains  128- 
Page Still Building Book, Testing Kit 
Literature, and More. $5.00. Micro- 
Tec Laboratories, Inc., Rt. 2, Box 19, 
Dept. PS-7, Logan, IA 51546. 


J PARABOLIC Curve - Pattern 
Solar Reflectors, Any Size, Easy 
structions. $3.00.  "'Guide-Kit,"' 


332-A, Rialto, CA 92376. 


$7 
AZ 


for 
In- 
Box 
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. SOLAR HEATING CATALOG— 
. Shows full line of solar heating 


components. Install 


! information package, 


solar heat 
urself and order all materials 
om one source, by mail. Send 
$2.00 for catalog and price list. 
Solar Components Division, 
P.O. Box 237, Manchester, NH 
03105 


SOLAR BOOKS 
First time ever all significant books on 
solar energy available mail from a 


Comber Ave., Encino, CA 91316. 


e c C  — n 


HOBBTISTS-EIPERIMENTERS-CAMPERFE-SCHOOLS 


Easy fill/pour spout. 


Boils 9 of. water. 

Grills akewered food. Novel aun tracker. 

PORTABLE. Weighe only Zk Lhe. Folda flat 
| ta 34*xlü*x2$*. 


$75,595 anch. 15 day soney-back guar- 
antea. N.Y. residents add tax. Send 
check ta DTHAFLEZL SCIENTIFIC CORF. 
Bot àl26 Wantagh, 8. 7.11794 Covered 
by 0.5. Fat., Foreign Pat. Pend. 


HEATING COST REDUCED BY 90% 
Reports Satisfied Owner. 
You can install simple, proven effective system 
to reduce your heating cost. Using a combina- 
tion of wood and sun, this fantastic invention 
can save thousands. Endorsements by many 
grateful owners on file. Send $5 for generous 
including engineering 
drawings, $100 for 150 pages of detailed draw- 
ings, diagrams and installation instructions. 
MINI-SYSTEM 
PO 44066, Atlanta, GA 30336 


BE YOUR OWN POWER COMPANY. 


ogy. Even powers 120V-AC appliances. 
Send for your fully illustrated 3 part book 
THE WILDERNESS HOME POWER- 
SYSTEM And How To Do It. Enclose 
$12.95 (Calif. res. $13.73, Canada & for- 
eign $14.95) Ppd. to Jim Cullen, Dept. P, 
Box 732 (5800 Spy Rock Rd.,) Layton- 
ville, Ca. 95454. Visa/MC okay (707) 984- 
6186. Allow 4-6 wks del. 


717 BURGLAR/FIRE ALARMS 


PROTECT Single Door or Window, 
pocketbook, home and business. Cata- 
log $3.00 (refundable). G & W 
Marketing, Box 511A, Clifton Park, NY 
12065. 


19 MO. TION PICTURES 


SUPER B, Videocassettes and l6mm 
full length features and digest films in 
color and black/white, Rock movies, 
Jack Nicholson, Sherlock Holmes, Bo- 
gart, Selznick, hundreds of titles. Free 
illustrated catalog. Niles, Box 1576- 
PS, South Bend, IN 46634. 


21 HOBBIES/ COLLECTIONS 
List 50c, 


COLLECT Military Medals. 


Vernon. Box  3B87PS, Baldwin, NY 
11510. .  . — | — as 

UNPAINTED Lead Soldiers. Illus- 
trated Catalog $1.00. Bussler, Box 
471-PS, Quincy, MA 02169. 


25 FORMULAS, PLANS, 


20,000 MONEYMAKING Formulas 
Available - Bargains! Catalog / Manufac- 
turing Secrets $2.00 (Refundable): 
GWAG, Box 193, Brookfield, WI 53005. 


26 SCIENCE & CHEMISTRY 


NEGATIVE ION GENERATORS. 
cinating details - 81.00.) 
Enterprises, Box 1282-P5, 
AZ 85311. 


CHEMICALS, . apparatus, project 
books, wide selection. Catalog $1.00. 
Send to: Pioneer Industries, l4a Hugh- 


ey Street, Nashua, NH 030860. 


( Fas- 
Golden 
Glendale, 


FIVE LASER PLANS - $8.00 
LASER AIMED .22 - $8.00 
LASER MOUSETRAP - $8.00 
WELDING BURNING LASER - $9.00 
"LASERAMA'' LIGHT SHOW - $15.00 

“WILD IDEAS" Catalog - $2.00, 
SOLASER, (PS779), Box 1015, Clare- 
mont, CA 91711. Plans Wanted. 


ECONOMICALLY ü Priced-Apparatus, 
Chemicals. Discount Catalogue-$1.00. 
Fia fun n Laboratories, Manitowoc, WI 
5: ü. 


ECONOMICALLY Priced! Scientific 
Supplies, Catalogue $1.00. Starr Scien- 
tific. 916 Madison Street, Manitowoc, 
WI 54220. 


NEW 200-p -page 1979- 80 catalog list- 
ing thousands of chemicals, glassware 
and lab equipment, Send $2.00 to: 
Merrell Scientific, 1665 Buffalo Road, 
Rochester, NY 14 624. 


——— M 


AMAZING ELECTRONIC 
"m. PRODUCTS 9^ 


LASERS SUPER POWERED, BURNING, CUTTING, RIF- 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR- 
ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA- S- 
TUNWAND- TV DISRUPTER -ENERGY PRODUCING, SU- 
RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC. 
AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEVI- 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT- 


D PARTS SERVICE. INFORMATION li ited 


CATALOG $1 Dept. PE, Bax 714, Amherst, HH 03011 


27 PLASTICS 


CASTOLITE pours like water, hard- 
ens like glass without heat. Crystal 
clear, colors. Embedding, coating possi- 
bilities unlimited, for industry, labora- 
tories, craft work and gifts. Reproduce 


your designs with a variety of mold 
materials. Profitable, Illustrated Manu- 
al Catalog 31.00.  Castolite, Dept. 
TOH’PS, Box 391, Woodstock, IL 
60098. 

32 REAL ESTATE 


CALIFORNIA. Acreage. Lots. $20.00 
Down. $20.00 Monthly. Box 35291, 
Los Angeles 8 90035. 


NORTH Mississippi - The Best Of 


| The Sun Belt. Fishing—Hunting Para- 


mission. 


dise! Big Lakes and Memphis less than 
an hour away. Smal unimproved 
farms, homes and ranches, For special 
service and personal attention call or 
write: Walter A. Utley, Broker. Missis- 
sippi Realty Service, Court Square PS, 
Holly Springs, MS 38635, Telephone: 
601-252-5200. 


40 ACRE RANCHES, 
County. Retirement homesites. Part of 
46,000 acre working cattle ranch. 
Power and phones available on some. 
Part surface/oil & mineral rights. 
FROM $50.00 DOWN/$50.00 MONTH. 
Call or write: Buddy Butler, Ranch 
Manager., F. O, Box 175, Wamsutter, 
324- 9663. 


Sweetwater 


(12 States.) SAFE-BUY Real 
Estate “Agency, Inc. Box 589-PS, Little 
Rock, AR 72203. 800-643- 8341 


= SAVE Thousands in Broker's com- 


"How to Sell Your Own Real 
Estate" is a book every homeowner 
should read. All Real Estate Secrets 


Revealed. Answers All important ques- 
tions you and your buyers WM ask. 
Limited offer at only $5.95. & H 
OPI Box  4TP, Chalfont, PA 


HOUSE HUNTING? Calculate Month- 
ly Payment - Tables Plus Examples 
- $3 vem , BEER Box 275, Lennon, 
MI 4844 


WYOMING ‘RANCH LAND, 10 acres - - 
$50 down, $50 month. (Offer void in 
California). Owner - Mike Gauthier, 
9550-A-Gallatin, Downey, CA 90240. 


HOW To Find and Purchase Good 
Country Land! Valuable Guide, Could 
Save THOUSANDS! $2.98: P.F. Buechle 
d Associates, P.O, Box 28-5, East 


Our 63rd year. Catalogue - 6 issues 
$2.00. Tax Sale Service, Suite 404-PS, 
85 Bloor Street East, Toronto, Ontario, 
Canada MAW 1B5. — 


BIG. . » FREE. 
LOGI Over 2,600 Top Values Coast to 
Coast! UNITED FARM AGENCY, 612- 
PS West 47th, Kansas City, MO 64112 


OWN CANADIAN LAND . FROM 
$47.00 AM ACRE. Properties across 
Canada. Low payments. Cottages, hunt- 
ing, fishing, investment. Free Cata- 
logue. Canadian Estate Land, Dept. 
22C, 286 Lawrence Ave. W., Toronto, 
Canada M5M 3A8. (416) T89- 4536. 


FREE! Big Summer Catalog! Over 
5,400 Country properties described, 
pictured! Land, Farms, Homes, Busi- 
nesses, Recreation, Retirement buys. 
Selected best thruout the U.S.! Over 
700 offices, 43 states All Across Amer- 
ica! Yours FREE from the World's 
Largest! STROUT REALTY, Inc., 
Dearborn, Dept. 5810, Chicago, 
60603. 


=. SUMMER CATA- 


GOVERNMENT LANDS - from $7.50 
Acre! "Buyer's Guide’ . . plus nation- 
wide listings - $2.00, Surplus Lands, 
Box 19107-FG, Washington, DC 


. MISSOURI Ozarks. 1000+ Proper- 
ties. Brochure. Graven Realty, Inc., PS, 
West Plains, MO 65775. 


|33 SPORTING GOODS, 


FISHING TACKLE, ETC. 


Model 
K-31 


— 
y 


NEW Leather Covered Knife opens to 
a sharp scissor that really cuts, a 
screwdriver, bottle opener, nail file & 
razor-sharp knife. Wafer thin, slim 
& ultra smart, this knife is of top 
quality drop forged steel for durability. 
Only 247 when closed. $2.75 plus 25e 
post. & hdlg. 

WESTBURY SALES CO., Dept. K-7-PS 

P.O. Box 434, Westbury, N.Y. 11590 


34 CAMPING 


EQUIPMENT & TENTS 


FREE Catalog. Everything for Camp- 
ing. Campmor, Box 407P, Bogota, NJ 
07603. 


35 AQUARIUM SUPPLIES 


with Custonm 


Live Sea Horses aquarium 


Includes 6 adults and up to M) ponies from preg- 
nant male, marine salt, food, sea horse tree, sea 
shells, coral, silica sand, live snail, live plant 
Tobit $5.98 

BEGINNERS KIT: 4 adults and up to 30 ponies 
from pregnant male, salt, food, snail, plant and 
instructions. 
LARGE DELUXE AQUARIUM and all above 
accessories with 10 adults and up to 60 ponies 
from 2 pregnant males. $11.95. 
AM kits nest postpaid. Vis Air Mal Live Delivery Guaranteed, 
Sea Horses, inc., Dept. PS 78, Bax 2996, Coral Gables, Fia. 23134 


37 DOGS 


DOG Obedience ZeAiniDe easy! 4-hr. 
Cassette Course $24.95. Free brochure. | 
American K-9 Centers- PS, Box 18905, 
Atlanta 30326. 


“COLLARS, Leashes, harnesses, ID 
plates. Write for catalog: The 


Do 
Collar Works, Maysville, GA 30558. 


39 EARTHWORMS, 
CRICKETS,FROGS 


GREY Nightcrawlers - Raise / Retail. 
Free Literature,  Fain's Angleworms, 
Edison, GA 31746. 


FREE Literature—We Teach You To 
Raise, Sell Fishworms, Crickets, 12- 
inch African Worms, Carter Farm-12, 
Plains, GA 31780. 


4 7 TAXIDERMY 


EXOTIC Butterflies, Beetles, 64 page 
catalog. $1.00. Scientific, Box 
307-PS, Round Lake, IL 60073 


42 FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! 
surplus optical bargains. Lenses, 
Prisms, Te escopes, Binoculars, etc. 
Jaegers, 691G Merrick Road, Lynbrook, 
NY 11563. 


FREE Information on the World's 


Thousands War 


| most versatile telescope, Priced under 


$200.00. Coulter Box EZ 


Idyllwild, CA 92349. | 
43 GOV'T. SURPLUS 


JEEPS! $33.30! 475,000 Items! Buy 
In Your Area! How! Where! “GUARAN 
TEED. 1979 Government Surplus Di 
rectory” - Including: "Buy Government 
Lands Guide'" - Including: ‘Govern: 
ment Oil-Gas Lottery Guide" - $2.00 
GSURPLUS, Box 2009, Syracuse, 
13220. 


DISCOUNT Catalog, Viet-nam Boots 
Guns,  Canteens, atigues, Helmets 
Jackets, Knives, Packs, Rations. Senc 
$1.00 refundable. Dixie Military Sur 
plus, Box  8149-PS, Nashville, ! 
3T201. 


Optical, 


GOVERNMENT Surplus, Buy your 
rea. How, Where, Send $2.00 SUR- 
Lus HEADQUARTERS BUILDING, Box 
O1LT7-PS, Washington, DC 20014. 


“GOVERNMENT SURPLUS  Directo- 
y" Buy 250,000 items (including 
eps} ... low as 2c on dollar! Most 
omplete information available - $2.00. 
URPLUS DISPOSAL, 19107-FG, 
/ASHINGTON, DC 20036. 


1979 SURPLUS Army, Navy store 
4 page illustrated catalog. Send $1.00 


uvel, 3037 North Clark, Dept. MT, 
hicago, IL 606 X DOM earner a 
CHF FICAL USA DIRECTORY! Jeeps 


37.22! 400,000 Listings! Your Imme- 
iate Area! UNEQUALLEDI $2.00 tin- 


1) 
UARANTEED! US, /Great Lakes Feder- 
rplus Depository, B-807SB, 
larshiie d, WI 54449, ( COPYRIGHT 


JEEPS—5$59.30] CARS—533.50! 
56,000 ITEMS, 1979 DIRECTORY tells 
Ow, where to buy. YOUR AREA, 
2.00. Moneyback Guarantee. DP/DS 
urplus Disposal, Box 99249-AT7, San 
rancisco, CA 94109. 


JEEPS $52. 40, Airplanes $75. 01, 
ypewriters $6.70, Boats $7.50, direct 
rom Government. Directory and Sur- 
lus Catalog $1.00, (Refundable). 
fidwest Surplus, Box 401-PS, Dayton, 
HM 45401. 


5 BODY-BUILDING, 
SELF-DEFENSE COURSES 


POWERFUL Body Fast! 
ree Information, 
ouse, Box 667T, Minneapolis, 
5440. 


ARMS 18 + inches in 90 days ... 
r refund! $4.00 complete. Westpubco, 
25, pe 4777-PST, Vancouver, WA 


6 


Guaranteed! 
American Power- 
MN 


PROFITABLE 
OCCUPATIONS 


FREE Catalog. Repair Air Condition- 
ig, refrigeration, Tools, supplies, full 
structions. Doolin, 2018 Canton, Dal- 
is, TX 752 01, 


SURPRISE Everybody. Become No- 
Public now. We guide you, free. 
Ye sell notary needs. Raise your 
nage, job value, income. Assistance 
ationwide. Brochure: Gulf, 234 Club- 

San Antonio, TX 78201 


FREE Literature—Make Big Money 
‘aising Fishworms and Crickets. Carter 
arm-10, Plains, GA 31780. E 


Thousands ot 
Wholesale list 25c. 
Port Jervis, NY 


REPAIR lawnmowers. 
arts and tools. 
liwanger, 
2771. 


15 Canal, 


MECHANICALLY INCLINED INDIVIDUALS 


issemble electronic devices in your home. 
le your own boss. Get started in spare time. 
wa Experience pes je i dig hy 

ssary. Expert : - $600/ 
Vk. Possible. Write for free literature telling 
OW, 


ELECTRONIC DEVELOPMENT LAB 


Box 15606, Pinellas Park, FL 33565 


7 BOOKS & MAGAZINES 


PUBLISHERS' OVERSTOCKS, Over 
,000 ie books, all subjects. Free 
atalog amilton, 98-72 Clapboard, 
anbury, CT 06810. 


FREE Magazine featuring 500 books 

Natural Health, Gardening, Occult, 
ther Interesting subjects. Provoker 
2R TCO. Catharines - 505, Ontario 


BLACKJACK - Play to win piece of 
asino cash. Send $5.00 to: J. 
ispecky, 110 Redwood Place, East, 
rick Town, Q, NJ 08723. 


CLOCK and ¥ Watch Repairing Books, 
Dols, Materials, Free Catalog. North 
merican, Box TTBGA, Fox River 
rove, IL 60021. 


ALCOHOL BOOK - Monzert's Practi- 
l Distiller - Detailed Instructions - 
lagrams - For CODES tuni Stills for 
roducing Alcohol, $12 - to - Tech, 
ev. Ent., O. Box 404, Westhaven, 
T 06516 


IEGULAR ZIP CODE AND NEW 
SIMPLIFIED ZIP CODE — 


vo Books in One. If you get a letter and 
innot make out the aped and have 
peces number on u will find town 
te in TEN SECONDS. On heavy 

m inch no fine print, 200 pages. 


ONLY $4.85 


| JOE D. MILLER 
. 5, Box 251, Millersburg, OH 44654 


OO ———CCEE 


49 JOKES & NOVELTIES 


| 


FREE World's Leading Novelty Cat- 
alog. 1600 Jokes, Tricks, Science, 
Sports, Hobbies, Johnson-Smith, C-11, 
Mt. Clemens, MI 48043. 

50 MAGIC TRICKS 


PUZZLES, ETC. 


NEWI Largest magic catalog ever, 6 


free tricks, book of 50 tricks, £1.00. 

Marshall Brodien, P.O. Box 1115, 

Palatine, IL 60067. 

51 COINS & CURRENCY 
HONG KONG DOLLAR Only 10c. 

Uncirculated cupronickel dollar. Limit 


One. (Adults Only.) 
Littleton Coins, 
03561, 


3 OLD Liberty Head 
$1.00. 


Plus price lists. 
KH-2, Littleton, NH 


Nickels Only 
issued before 1913. Limit 1 Set. 


(Adults Only.) Plus price lists. Lit- 
t ston Coins, HL-2, Littleton, NH 


52 STAMP COLLECTING 


PENNY Approvals! Regardless Cata- 
logue! Kloster. 4164——52nd Street, 
San Diego, CA 92105. 


FREE Worldwide packet. Penny ap- 
provals. Froelich, Box 412-B, Morton 
Grove, IL 60053. 


50 DIFFERENT Old U.S. between 
1861 and 1939 $1.00. Ed Roan, 423 
Shepard, Mansfield, OH 44907 


o YEARS Old, fifteen different 
United States, over fifty years old 25c 
with approvals. Jaxon, Box C11, New 
Rochelle, NY 10804. 


50 DIFFERENT 
cludes 1943 Flag 


Stamps. 
Stamp of Occupied 
Nations. Only 25c. Approvals included. 
Willett Company, Box 338-5. York- 
town Heights, NY 10598. 


2,000,000 STAMPS - 150 countries 
as Ar gx Belden, Box 4149, Dearborn, 


FREE! ‘Big Bargain Catalog—New 
Edition listing thousands of bargains 
including U.S. and stamps, 
packets, albums, accessories and sup- 
plies, Also, fine from our 


Y. * 


cancel service 
at any time. Jamestown Stamp, Dept. 
E-79- PS, Jamestown, NY 14701. 


DIL» 


U.N. B8 MINT Sets . - $1. DO! Apad 
NH 


als. Gordon Davison, Contoocoo 
03229, 

GRAB BAG of over 100 Inassorted 
Stamps, only  10c. ontains New 


Issues, Asia, South Seas, : 
( Adults Only). wr ps Stamps, EX- 
2, Littleton, NH 03 561. 

FREE! 


To UTI  Applican ts. 
Different, 


Includin 


i —— (d 


SEND Only 10c for Nice collection 
of U.S. Stamps including $5.00 issue 
and scarce mint Sipex Souvenir Sheet. 
Attractive price lists of other beautiful 


stamps and collectors supplies also 
included. Mystic raps Dept. 55-2, 
Camden, NY 13 


55 DIFFERENT E Stamps! Only 
10c. eee ved Issues, _Commemora- 
Goliath, W-2, Bethle em, NH 03574. 

500 DIFFERENT Stamps for $2.00. 
Smith, 508B Brooks, College Station, 
TX 77840. 


“INVERTED ERROR" + 


100 Differ- 


OLDER U.S. Plate Blocks. 
$1.00. Gaither, Box 621, 
MD 21045. 

FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco 94123. 


U.S. 100 DIFFERENT 10c approvals, 


Catalog 
Columbia, 


Stamps, Box 385-8, Midlothian, VA 
33113. 
U.S. BARGAIN: 50 different 25c 


with beautiful world-wide approvals. 
stamp Center, Kennebunk, , ME 04043. 


FREE! “MONEY SAVING” LU. s. price 
list. Scotco, X4455-PST, Hollywood, 
FL 33023 


54 RADIO, TELEVISION 


GOVERNMENT surplus 
gadgeteers illustrated catalog 
Meshna, Nahant, MA 01908 


electronics, 
25c. 


| Bronx, NY 10458. 


36c TUBES. Radio & TV! Free Color 
Catalog. Cornell, 42175 University, 
San Diego, CA 92105. 


SATELLITE Television Build or 
your own Earth Station. Send 
j for information: Satellite TV, 
Box 149, Oxford, NY 13830. 


== 


FREE Educational Electronics Cata- 


log. Edukits Workshop. SOnREGHADE 
7T90-A, Hewlett, NY 11557 
POLICE Scanners, Crystals. Anten- 


nas. Radar Detectors. 
19224, 


CB's. HPR, Box 
Denver, CO 80219. 


BUILD YOUR OWN TV CAMERA! 


“Ideal for home & business" 


Whether for FUN w PROFIT, 
aane you te the exciting field 
TY telecasting. Complete kil 
SA $185.00. Solid-state, Also 
. Connects qo 


awailabla assembled 


TV set. Reviewed in this 
August, "T3  izzue. 
PHONE OR WRITE FOR FREE 
mri ene CATALOG OF KITS 

L 402-987-3771 (toca! 


vem BROADWAY ST. N., 
DARKOTA CITY, NEBR. 6873) 


amy 7 
maparine, 


ATV Research 


55 ELECTRONICS, 

STEREO, HI-FI 
UNREAL Electronics Catalog. Close- 
outs, liquidations, factory surplus! 
Parts, equipment, stereo, industrial, 
telephone, computer, educational, sci- 
ence, electrical. Amazing values. Fasci- 
nating items unavailable in stores 
anywhere! Rush $1, ETCO-004, Box 


762, Plattsburgh, NY 12901. 


UNIQUE SPEAKER ENCLOSURE DE- 
SIGN improves sound. Plans: 6" $2.95, 
B" $3.95, 10" $3.95. 12" $4.95, 15" 
$4.05, Add 50c postage. Kits available. 
oa dn P.O. Box 668, Inyokern, CA 


. Wers Electronics, Inc. 
Dept. PS, 1720 Hempstead Road 
Lancaster, PA 1/601 
Organs, planos, strings, rhythms, amplifiers, 


synthesizers. Bulld your own custom instrument. 
Also factory assembled. 104-PAGE CATALOG $2 


WRITE US AND WE'LL 
SEND YOU THE BEST 
CATALOG 
YOU EVER READ! 


No kidding. Speakerlab's catalog took 
longer to write tham some of our competitors 
in d iness. [n fact, we created an 
ding great kits so you cam atford 
S great speakers. Tour catalog 
is an invaluable manual of 
speaker function and 
design. And, it will 
"inest ki E ak 
inest s r kits er 
anywhere. „with the 


arantee. Find out for 
yourself... FREE. FREÉ. that that is. Write now. Right 


;| Reko ae 


t. C-PS, 735 N. Northlake Way 
Seattle, WA 38103 


56 RECORDS, TAPES, etc. 


OLDIES — 45 RPH Original hits. 
Catalog $1.00. C&S Record Sales, Box 
197, Wampsville, NY 13163. 


RADIO RERUN CASSETTES, 50 
shows. FREE Brochure. ASTRO-VIEW, 
P7, Box 923, Valley Forge, PA 19481. 


57 MUSICAL INS TRUMEN TS 


GUITAR, A Banjo, 
Making Materials. Accessories. Books, 
Piano Tuning Kits, Catalog 50c. Inter- 
national Luthiers ‘Supply, Box 15444, 
Tulsa, OK 74112. 


Violin, Mandolin 


mnis. Pie Ned woods, 


bows. Send 
certificate 
catalog. 
Dept. 
Balti- 


catalog. Credit 
worth $1.25 enclosed with 
International Violin Company, 
TO, 4026 W, JRMINRHOER Ave., 
more, MD 2121 5. 


Fordham Road. 
Wholesale Musical 


ALLIED, 476 East 


Instruments, 


jim 40 Models! Famous Makes! 
E T SAVE! Direct from Importer. 
st Models for students, teach- 
ers, professionals. Standard 
A or Electronic. Terms. Trades 
b welcome. Home Trial. Hohner 
Ais Button models too. FREE 
i catalog and Importer prices. 
T ACCORDION CORPORATION 

Belmont Avenue, Chicago, Ill. 60641 


st. ACCORDIONS 


5535 (PX) 


58 SONG WRITERS 


POEMS Wanted. New Songs Record- 
ed. Free Radio-TV Publishing. Broad- 
way Music FEAU OD, Box T438-PS, 
Sarasota, FL 33578 


POEMS set to 
Music Productions, 
Nashville, TN 37204. 


60 BUSINESS 
OPPORTUNITIES 


TAKE Catalog Orders. We dropship 
2500 Best-selling speciality products. 
Lowest below-wholesale prices. Imme- 
diate delivery. Spectacular home busi- 
ness opportunity. Free Book, SMC, 
6061 De Soto Ave. Dept. 28-79, 
Woodland Hills, CA 91385. 


NEW Luxury Car Without Cost! Free 


Nashville 
40001-PS, 


music. 
Box 


Details. Codex-B, Box 6073, Toledo, 
OH 43614. (419) 865-565T. 

| MADE $40,000.00 Year by Mail- 
order! Helped others make money! 
48197. Box 318FF, Ypsilanti, MI 
48197. 


€ ee ee eg se 


EXTRA Money at home. No invest- 
ment. Free details. Clanon Assoc., Box 
425, Brewerton, NY 13029. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-P 
Brighton llth, Brooklyn, NY 11235. 


FREE Literature— Make Big Money 
Raising Fishworms and Crickets: Cart- 
er Farms, Plains, GA 31780. 

PHOTOSTAMP Agents Wanted! Make 
Big Money from Home Mailorder. Free 
Samples & Information: Postermatic- 
CB, East Providence, RI 02914. 


PLASTERCRAFT.— Profitable Home 
Business, Over 1,000 moldes available. 
Details: Lynnette, 6251R Mentor Park, 
Mentor, OH 44060. 


MAIL Baby Catalogs to New Mothers 
for Big Profits! Details 25c. Volz-PS, 
Ypsilanti, MI 48197. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


REPAIR HYDRAULIC JACKS—Free 
details Hydraulic Parts Supply, Dept. 
S. Box 4157, Brownsville, TX 78520. 


$92.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 25c 
(Refundable). Woodwins, Bridgewater. 
MA 02324. 


MAKE More Money by Mail. 
Box 846, Nashua, NH 03061. 

BEAT the Races! Free Booklet! ‘‘Un- 
limited Lifetime Income from  Thor- 
oughbreds - Harness". Elias, Box 47- 
G, Brooklyn, NY 11219, 

START Your Own Money Making 
Business. For Free Details, Write: 
Entrepreneur, 631 Wilshire Blvd., Dept. 
850, Santa Monica, CA 90401. 


HACO, 


. make money! Free! Rush 
name, address, zip. Money Making, 
11071-E TERM FE Blvd., Studio City, 
CA 91604 

VENDING Machine. No selling, 
Routes earn amazing profits. Big Cata- 
logue Free. Parkway Corporation, 


1930PSB Greenspring Drive, Timonium, 
Maryland 21093. 


$1200.00 MONTHLY CORRECTING 


Pupil's Lessons! Start Immediately. 
Free Report. Send self-addressed 
stamped envelope. Home, Box 9201- 


SBLP, San Diego, CA 92109. 


HOME WHOLESALING BUSINESS. 
Work Part Time, PROVEN Programs. 
COMPLETE Package $10.00 Refund- 
04348. ^ Company, Jefferson, ME 


FREE . Mailorder Dropship Business 
Magazine! Mailer's World, Box 1355-P, 
Sioux Falls, SD 57101. 


^ — ——MPÓ mum 


= RAISE Earthworms for Us. Eaker 
49590. 0^ Box 173. Sparta, OH 


YOU CAN BE THE RICHEST 

YOU Can Be The Richest and Hap- 
piest Home Builder in Town. Free 
Information. Construction, PS-7, P. OQ. 
Box 232, Lampe, MO 65681 
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MAKE $2,000.00 Monthly Spare 
Time. Unique proven enterprise. No 
selling. No capital to start. Free 


brochure. Kashbullder, Box 1132-PK. 


Indianapolis, IN 46225. 


MAIL Order Distributorships 3100 
for supplies. Free Booklet. Audit Con- 
trols, FOB 23339, Dept. 50, Ft. 
Lauderdale, FL 33307 


FREE! Mailorder Business Newslet- 
ter. Latest Dropship Opportunities. 
Publishers, 4887-B Trail, Salt Lake 
City, UT 84120. 

CHOOSE $100.00 daily wholesaling 
programs. Free brochures! Allrightco, 
Box 91309-X7, Cleveland, OH 44101, 


IMPORT - Export opportunity. Prof- 
itable world-wide mail order business 
from home without capital or travel 
abromd. We ship plan for no risk exam- 
ination. Experience unnecessary. ee 
report. Mellinger, Dept. 82697, Wood- 
land Hills, CA 91367. 


MILLIONS in Mail! Free Secrets. 
chia 1, Box 6226. Toledo, OH 
4 4. 


———— — ———————— 


PIANO Tuning learned quickly at 
home' Free information, Empire School, 
Box 450327, Miami 33145. 


—— 


YOUR OWN CHINA and GLASS 
REPAIR BUSINESS at Home. Make Big 
Money Fast! IT'S EASY. We guide you. 
FREE DETAILS and Catalog. IPGR, Box 
205, Dept. S, Kulpsville, PA 19443. 


Fuel 


— — 


SYNTHETIC Oil. Increases 
Economy! Engine Lifetime! Spare Time 
Business. (800) 448-4511. Extension 


355. 


aia wmm A 


LEARN Sewing Machine Repairing. 
Men, Women, Lucrative profits. Gress- 
lin Correspondence School, Box 927, 
Spencer, IA 51301. 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Lightning seller. 
Exceptional margin. Distributors 
wanted, Northwest Electric, Ave. 178, 
Mitchell, SD 57301. 


--—— dr 
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MAKE $20 AN HOUR in a Business 
You've Probably Never Heard Of! Be a 
Fiberglass Repair Specialist. Learn at 
Home. Full or sparetime. We Furnish 
everything. $20 gets you started. Dept. 
GAE, Fibertex, 412 South Lyon, P. O. 
Box 10300, Santa Ana, CA 92711. 


ROCKS TO RICHES. $250 - $500 - 
$1000 Por Week with unique stone 


and epoxie creations made in your 
home or garage. Usable sample $5.00 
plus $1.50 postage, handling. Box 


529, Moose Lake, MN 55767. 


MAILORDER opportunity. Start prof- 
itable home business without experi- 
ence or capital. Write for free book, 
plus details. Mail Order Associates. 
Dept. 790, Montvale, NJ 07645. 


HOT - Stamper Prints Gold Leaf. 
Personalize everything. Print Business 
Cards, Pencils, Matches. Free Details. 
Gold Magic, POR 22809 (LLC), Tam- 
pa, FL 33623. 


IMPORT - Export. Fantastic New 
Way to Start Your Own Import - Ex- 
port Mailorder Business from home 
without capital experience. The 
government will help. Satisfaction 
Guaranteed. $2.50. Order Now! Hec- 
mill & Associates, STE, 1391 Archer 
Avenue, Live Oak, CA 95953. 


or 


OVER $16.50 an hour. Spare time at 


home! Rubber Stamp industry needs 
small manufacturers. We furnish all 
equipment and know-how! Particulars 
free! Write: Roberts, Room RC-3-IH, 


1512 Jarvis, Chicago, IL 60626. 


Portable, Any Message in 
far FREE DETAILS. 
BUMPER —PRESS 

P.0. Box 22791 (LL) 

Tampa, Fla. 33622 


| Simple, Chea l 
Minutes. Sen 


IG OIL MONEY 
PLUS TAX BENEFITS 


Tha U. §. Government each month sponsors 
a littetenow oil lerm dreing. 1f you are 


free 
Ext. 311. 
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be a TAX CONSULTANT | 


Income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 


| ness tax service, No bookkeeping experience 


needed. We train you at home, help you start. 
Accredited Member NHSC. Free literature. No 
salesman will call. Vet Approved. National Tax 
Training School, Monsey, IGK, N.Y. 10952 


SED ELECTRONIC — 
E WM" ASSEMBLY BUSINESS 


Start home, spare time. Investment, knowledge or | 
experience unnecessary. BIG DEMAND assembling | 


electronic devices, Sales handled by 
professionals, Unusual business opportunity, 


FREE: Complete ilfustrated literature 
BARTA, Box 248ST 
Walnut Creek, Calif. 94597 


=> =| 


MONEYMAKING 


67 
OPPORTUNITIES 
“MAKE MONEY FISHING". Details 
Mp Dizeo, Box 51181, Tulsa, OK 


Junk Batteries. ‘Fabulous Profits", 
small investment. Apex Engineering, 
2: n" Bolsa Road, Atascadero, CA 


SCIENTIFIC DISCOVERY Changes 
Luck Instantly. Assures Success, Fan- 
tastic Report, FREE. ASSOCIATES, 
Box 98-P, Brooklyn, NY 11235. 


ERASE DEBTS with little-known 
law: CREATE wealth!! FREE report, 
rh: tigi +S7, Box 900, Bronx, NY 


THINGS FREE, 


SELLING KNAPP SHOES IS EASY. 
Highest cash commissions immediately. 
Enjoy a steady income with satisfied 
repeat customers. Your own hours. No 
investment. Free sales kit. Knapp 
Shoes, K-611 Knapp Centre, Erockton, 
MA 02401. 


FREE - Easy Ways to make money 
selling exciting new products—Full - 
spare time. Send name, age for 5 
months free subscription. Salesman's 
Opportunity Magazine, 6 N. Michigan, 
Dept. 270, Chicago, 60602. 

$7325. I earned it the first year 
working part-time out of my home. 
$13251 the second year. You can too. 
Send $0.05 to Ron Titus, 7020 
Sunburst, Citrus Heights, CA 95610. 


EARN WITH YOUR IDEAS. $2.00 
Report,  INTERTRADE, 1041 10th 
Street, Santa Monica, CA 90403. 


EARN $250,000.00 per year. Your 
own $200.00 start-up cost, desk space 
business. 566% profits. For complete 
information kit, send $35.00. Linda 
Reed Consultancy, 1503 Connecticut 
Ave., Washington, DC 20009. 


NEW - Money Making Idea. First 
Offer. Details $2.00 Kit: Box 19059, 
Detroit, MI 48219. 


$400 FIRST Week with Ad Clocks or 
money back. Your own Advertising 
Business. Action Ad Clocks, Room AC- 
3-IH, 1512 Jarvis, Chicago, IL 60626. 


MAKE TOP MONEY IN 
STAINED GLASS 


“Lean at home in your spare time 

Program includes your book of com 
' gnetely illustrated lessons — all proles 
sonal tools, many interesting projects 
All mis is included in 


anu more. 
Fo 8 e Cu self study prog am Every 
. tang needed to start you On you! 


= way tO Success. z FREE INFO 
REGINA CAREERS LTD.- Pub. Dept PSG-79 
33 E. Mam 5t, Round Lake Park, Il. 60073 


— 


EMPLOYMENT 


62 
INFORMATION 
OVERSEAS . . . $15,000-$50,0004. 
Free Information! Employment, Box 
29217-FG, Indianapolis, IN 462289. 
AUSTRALIA—New Zealand Want 
You! 50,000 Jobs! Transportation! 


Listings $2.00. Austco, Box 2069F, La 
Puente, CA 91746. 


UNEMPLOYMENT Data. All States 
and Major Metropolitan Areas. Latest 
available. $1.00 per month. Data Bank, 
P.O. Box 884, Tucker, GA 30084. 


LEARN how to become a BLACK- 
JACK or CRAP DEALER in Las Vegas 
or New Jersey. Write: Randall Compa- 
ny, D-2, Box 43758, Las Vegas, NV 
89104. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Fergu- 
son Research Specialists. 60-15 Wood- 
side Avenue, Woodside, NY 11377. 


64A PROFESSIONALS 
ACCREDITED 


PROFESSIONAL DEGREES  iBache- 
lor, Master, Doctor) earned with 
Professional Experience, 

SERVICE. Free Details. Ebert Profes- 
sionals Institute, Box 1651, Dept. 65, 
Columbia, MO 65201. 

UNIVERSITY DEGREES BY MAILI 
Bachelors, Masters, Ph.Ds, Free Rë- 
vealing details, Counseling. Box 389- 
SP7, Tustin, CA 92680. 


66 AGENTS WANTED 


GET Cash Commission with Each 
from Friends, Neighbors, for 
America's Finest Shoes. Easy! Profit- 
' No Experience Needed! 
Outfit Free! Mason Shoes, 
Chippewa Falls, WI 54729. 


67  SALESPERSONS— 
DISTRIBUTORS WANTED 
SELL blue ribbon Hertel Bible! Star- 


full color 3-dimension 
liberal bo- 


tional Book, Dept. P. 
ta, KS 67201. 


INSTANT CASH COMMISSIONS Full 
Sales kit gor 
Ugi- 


948, North Chicago, IL 60064. 


68  REMAILING 
SERVICES 


REMAILING - Enclose stamped, ad- 
dressed envelope with $1.00 to: RMSP, 
576 82nd, Niagara Falls, NY 14304. 


71] | ARTS & CRAFTS 


TINITOOL KIT 


Practical tool kit for most basic miniature applications. 


Three piece kit includes a straight, sharp scribe needle, a 
sharp, bent prober and a razor sharp triangular scraper. 
| The sharp prober and the sharp needle scribe are ideal 
tools for placing and positioning or transferring small 
parts, fine line scribing and marking. The sharp triangular 
| scraper (point and three sides are sharp) is very useful for 
fine deburring of plastic or metal parts. 


The tips are of tough, durable tool steel, hardened and 
nickel plated. Only .&mm (1/32") diameter. Handles are 


of non-rolling (hexagonal) aluminum. Overall length of | 


tools 127mm (5"). Each kit comes in plastic container. 


gs Baia 


MINITOOL 


15076 Dickens Ave., San Jose, CA 95124 — 


REPRODUCTIO 
MOLDS 


OLD Time Miniature Soldier Molds, 
Free Catalog. Castings, 43 Turnbull, 
Highland Park, IL 60035. 


72 EDUCATION & 
INSTRUCTION 


LEARN Pastel 


71A 


Portrait Painting, 
Earn Big Money. 


. Box 295 8, 
Gatlinburg, TN 37738. 


EARN High School diploma, spare 
time. College-recognized. Credits given 
for previous courses, job experience. 
Low Tuition. Exams repeated free. 
Individual counseling. State registered. 
Cambridge Academy, Dept. PS-79, 409 
E. Osceola, Stuart, FL 33494. 


| 800-423-4166. 


Col. 


| Repair School. 


COLLEGE DEGREES for Life & 
Wirk Experiences. Eachelors, Masters, 
Doctorial Programs. 
wr.te: American International Universi- 
ty, 150 South Los Robles, Dept. AE-7, 
Pasadena, CA 91101. Call Toll-free 1- 


MEMORY, Sleep Learning. Free Publi- 
eee DLP, Box 487, Anaheim, CA 


LEARN Auctioneering. Free Catalog. 
Gordon E. Taylor, Reisch World 
Wide College of Auctioneering, Ine., 
op de 949, Dept. 3, Mason City, IA 


BARTENDING—Ear Management 
Home Study.  Bartending Training, 
3843-G San Fernando Road, Glendale, 
CA 91204. 


— 


UNIVERSITY DEGREES! No Classes. 
Fast, Economical, Accredited. FREE 
Revealing Details. Success, Box 
12500-S7, Columbus, OH 43212. 


ELECTRONICS Degree (ESET) by 


correspondence. Grantham College, 
2500 La Clenega, Los Angeles, CA 
90034. 

DEGREES, Thesis Method. Brechure, 
Mone Box 3388, Tulsa, OK 


FREE Lifetime Ordination, Become 
Chaplain, Missionary Evangelist, Bish- 
n a a 7T44-PS, McKeesport, 


LEARN GUN REPAIR At Home for 
Profit or Hobby. 30,000 Students since 
1946. Approved for Veterans, Money- 
back Trial Offer. No Salesman will call. 
25c brings details. Modern Gun 
Dept. PSC, 4225 N. 
Brown Avenue, Scottsdale, AZ 85251. 


| 
WELDING TRAINING. Basic and Ad- | 
vanced for Major Processes — Arc) 
(Stick). MIG, TIG, Gas, Pipe all 
processes. A non-profit school. Accred- | 
ited member NATTS, Approved Ohio, 
70-12-0064 HT. Write for school 
bulletin and course schedule. HOBART, 
SCHOOL OF WELDING TECHNOLOGY, 
Box 79, Troy, OH 45373. 


= —  —-————YÀ— 


LEARN WHILE ASLEEP! Astonishing 


New Method! Strange Catalog Free!) 
Autosuggestion, Box  24-A, Olympia, 


WA 98507. 


COLLEGE DEGREES BY MAIL. Get 


Bachelors, Masters, Ph.Ds, the easy 
way, at low cost, without attending! 
any classes at all! Free revealing 


details. Counseling, Box 389-PS7, Tus- 
tin, CA 92680. 


EARN Extension Degrees in Ho 
moeopathy, Radionics, Botanic Medi 
cine, Naturopathy, Philosophy, Psy- 
chology, etc. School Founded 1961 
Prospectus $1.00. Airmailed. Secreta 
PA/PS,  Brantridge Forest School 
Highfield, Danehill, Sussex, England 
RH17 TEX. 


=: SA 


_ LEARN Dowsing, Radionics, Radies. 
thesia and E.S.P. Subjects. Free Illus4 
trated Catalog. Courses and Equipment] 
(Airmailed $2.00.) Established 30 
Years; Bruce Copen, Highfield. Dane 
hill, Sussex, England RH17 TEX. 


_ LEARN Chinese Now. $3. EGJ Box 
323, Mays Landing, NJ 08330. 


DIPLOMA High School, Study a 
Home Spare Time, Low Terms, State 
Certification, credit for subjects com 
pleted. Electives Available, Free De 
tails. No Salesman. Franklin Academy 
Dept. 150, 2041 Chadds Ford, Reston 
VA 22091. 


COLLEGE DIPLOMAS WITHO 
CLASSES. Accredited Derrees By Mal 
Free Details. EACS, Box 33426, Seat, 
tle, WA 98133. 


FCC LICENSE. lst & 2nd Class 
Electronics Career courses by mail. G.I 
Bill. FREE School Catalog and Infor 
mation. School rep will try to cal 
Write Cleveland Institute of Electron 


ics, Inc. (CIE), Dept. WPS-49, 177 
East 17th Street, Cleveland, 
44114. 


LEARN NOW! 
JET-GAS TURBINES. Train in your own 
home, in your spare time-theory, con- 
struction, service, repair, all systems Jet- 
Gas Turbines. Multi-fuel power units for 
generators, aircraft, trains, buses, ships, 
etc. Write for complete details. 

Dept. 122C Darby, Montana 59829 


Free information, | 
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INSTANT MEMORY 


| new way to remember 
A short, simple method of acquiring a powerful 
— No memorization, no keywords. Release your 
photographic memory. Leam "how" you remember, 
"why" you forget. Discover your natural ability to 
recall everything. Send for free information to: 
INSTITUTE of ADVANCED THINKING 
858PS ViaLaPar, Pacific Palisades, CA 90272 


3 CARTOONING, 
SIGN PAINTING 


CARTOON for money ! | | Free 
ook: Success, Box 885B, Dearborn, 
[I 48121. 


MODERN Cartooning taught by mall. 
frite for free brochure, Cartoonerama, 
ox 263-A9, Branford, CT 06405. 


LEARN Sign Painting - Free Cata- 
ue. Kaufmann Supply. Centertown, 
IO 65023. 


6 DETECTIVES 


DETECTIVE Profession, easy home 
rudy: free tie-tack or lapel pin, certif- 
ate, future. Professional Investigators 
raining School, Dept. CB, FP.O. Box 
890, San Pedro, CA 90733. 


FINGERPRINTING - exciting sclen- 
fic career. Home study course teaches 
rerything. Certificate on completion. 
‘any openings; prepare now. Profes- 
onal Investigators Training School, 
ept. FP, P.O. Box 1890, San Pedro, 
A 90733. 


SURVEILLANCE. 37 Bugging, wire- 
ipping schematics. $10.00. Microtek, 
J Bom 2016, Sheffield Lake, OH 


7 LOANS BY MAIL 


ARAB MONEY to LOAN. 
ess, Investment Purposes. 
0,000,000. Free Details! 
5 Main, Vidor, TX 77662. 


For Busi- 
$10,000— 
Arab-PS, 


BORR By Mail! Free D Details! 
pe HO 9, 4707 Venice, Sandusky, 
| 


BORROW FROM HOME 

ANY amount, any purpose, within 
D days. Competitive rates. Also, you 

earn unlimited income as our 
oney Agent. No experience - own 
burs. National Company to assist 
ery way possible, No Gimmicks! Free 
ptalls; Financial, Dept. 11-C-7, 1145 
]eservoir Avenue, Cranston, RI 02220. 


SS ES 


| BORROW $25, 000 "overnight." Any 
rpose, Keep indefinitely! Write: Suc- 
ss Research, Box 29263-FG, Indiana- 
Mis, IN 46229. 

BORROW $25, 000 interest-free!! . . 
definitely! Anyone! Free Report: Ex- 
utive-PS-7, Box 1308, Duluth, GA 


1136. 

5 WINEMAKING 
BEERMAKERS,  Winemakers, Free 
talog, Recipe. Finest Ingredients, 
uipment, Service. SPI, Box 7845, 
apel Hill, NC 27514. 

WINEMAKERS — Beermakers. Free 


talog. Equipment Supplies. Continen- 
M ^ 68016-PS, Indianapolis, IN 


REE ENCYCLOPEDIA WINEMAKING 
ERMAKING, supplies, equipment, in- 
edients, Vynox Industries, Box 
498, Rochester, NY 14615. 


WINEMAKERS - Beermakers: Free 
strated catalog of supplies, Sem- 
ex, P.O. Box 12276H, Minneapolis, 


55412 a 


WINEMAKERS—BEERMAKERS Free 
talog. Fast Service, Large Selection. 
us, Box 7850-N. Independence, MO 


SOUTHERN WINEMAKERS——BEER- 

ERS. Free Catalog. Li'l Ole Wine- 
hack, T31 New Warrington Road, 
| sacola, FL 3 32506. 


WINE-BEERMAKING Supplies. 38 
ported Malts Catalog. Wine Hobby, 
D. Box 1866, Allentown, PA 18105. 


IOONSHINE! Whiskey, gin, vodka 
king. Illustrated manua recipes, 
00. Gourmay, 5133 Fairhill, Phila- 
phia, PA 19120. 


) BUY IT WHOLESALE 


FREE CATALOG. Indian Jewelry 
holesale. Manufacturer, Box 27230- 
El Paso, Tx T9926, 


100,000 BARGAINS Below Whole- 
e! Many Free! Liquidations . . 

pseouts! . . . Job Lots... Single 
mples, Free detalls. Worldwide Bar- 
T aa Box 730-B, Holland, MI 


REPLACEMENT PARTS, service tools 
for Chain Saws, Small Engines. 


, Erie, PA 1651 


ao ee PARTS for Fic de 
Motorcycle, Snowmobile, Small En- 
gines. Wholesale prices. 48 hour ship- 


ment Free Catalog. Manufacturer's 
Supply, Box 157PS, Dorchester, WI 
5442 

80 ADVERTISING 


AGENCIES & SERVICES 


EXPERT Assistance for mailorder, 
advertisers. Ratebook leading newspa- 
pers, magazines $1.00. Chicago Adver- 
tising Agency, 28-ES Jackson, Chicago 
60604, 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


RUBBER Stamps. Free Catalog. 
Jackson's, Brownsville Rd. G-100, Mt. 
Vernon, IL 62884. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINT YOUR OWN — Printing 
Type, Supplies Direct From 
send 25c for Catalog and 
Samples to: Kelsey Company, DS. 
Meriden, CT 06450. 


SIMPLE-X RUBBER STAMP 
PRESSES. Hydraulic Operated. Electri- 


cally Heated. Sizes 5x8", B"x12", 
10°x15". Starting Outfits. Order for 
Presses. Supplies Shipped Day  Re- 


ceived. Send $2.00 for Catalog and 
Brochure, Custom Manufacturers, Box 
211-PS, Springfield, MO 65801. 


87 TOBACCO, PIPES, 
CIGARS 


CUSTOM Blended Pipe Tobacco. Free 
Sample. Green River Tobacco Eo., Box 
1313PSP, Owensboro, KY 423 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH 
Old Gold. Silver, 


IMMEDIATELY for 
Platinum, Jewelry, 


Free Information. Rose Indus- 
tries, 298-Y East Madison, Chicago, IL 
60602. Established 1934, 


- Silver - Platinum Wanted. 
information write: Wilmots, 
345 S. Glassell, Orange, CA 92668. 


prea —— — > 


HIGHEST CASH for Gold, Jewelry. 
Gold Teeth, Rings, Diamonds, Watches, 
Silver, Platinum. Mail Articles Today. 
Free gift with Information. Chicago 
Gold & Precious Metals, 6 E. Monroe, 
Dept. 1157, Chicago 60603. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs. North 
American, Box T77-BG Fox River 
Grove, IL 60021 


97 OF INTEREST TO ALL 


BE ORDAINED minister. $5.00: 
OE Church. Rt. 2, Goodlettsville, TN 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


FREE!  Color-Illustrated 96-page 
Catalog of Ship Model Kits, Doll House 
Furniture Kits, How-To-Do-It Books, 


Plans, Construction Materials, Tools, 
Engines, Motors, Fittings. Write Now! 
James Bliss & Company, Dept. PS, 


Route 128, Dedham, MA 02026. 


94 FOR INVENTORS 


EXPERIENCED Product Development 
CONSULTANTS are Available! Write: 
Designers’ Choice, Inc., Box 1488, 
Oakland, NJ 07436. 


PATENT IT ECONOMICALLY! 


Free 
details. N. Rainer, 2008 Fondulac Rd., 
Richmond, VA 23229, 


INVENTORS - Patent Your Inven- 
tion. Free Initial Consultation. We are 
registered by the U.S. Government, 
Victor J. Evans & Co., 4637 Eastern 
Ave, N.E. Washington, Dc 20018. 


REGISTERED PATENT ATTORNEY. 
Mail Ser- 
Free Preliminary Review. Box 
392, . Millwood, NY 10548. 


NEED | HELP, INFORMATION T SOCI- 
ETY OF AMERICAN INVENTORS, Rte.4 
Box 419-F, Savannah, GA 31405. 


| PLY. 


MR. INVENTOR: America's foremost 
brokerage firm offers a complete devel- 


opment service, For details write: 
Charles S. Prince Co., Inc. Empire 
Suite 3308-H, NYC 


State Building, 
10001. 


M— Á— 


NONPROFIT foundation helps inven- 
tors. Widest range of services. Free 
recording forms. Free evaluation, Affil- 
iated Inventors Foundation.  501-A 
Iowa, Colorado Springs, CO 80909. 


JOIN The NAT. 


Inventors Club, Box 
21164, Lansing, MI 48909 - Lapel Pin, 
Card, Quarterly Newspaper and Display 
Convention. Send $12.00 for Annual 
Dues. 


IDEAS, inventions, new products 
needed by innovative manufacturers. 
Marketing assistance available to indi- 
viduals, tinkerers, universities, com- 
panies with feasible concepts, Write for 
Kit-PS, IMI, 701 Smithfield Street, 
Pittsburgh, PA 15222. 


FREE ‘INVENTION DEVELOPMENT. 
Information $3.00. Humen, Box 8TT, 
Elkton, MD 21921. 


“INVENTORS: Free information on 
offering your invention for sale. Kes- 
sler Sales Corporation, C-T77-FI, Fre- 


mont, OH 43420. 


INVENTORS—INNOVATORS 


Manufacturers desperately need inven- 

tions and new product ideas which have 

commercial sales potential, We can help 

you to SUCCESSFULLY sell your invention. 
| FREE information. instructions and list of 
| INTERESTED manufacturers. 


G.T. Brandon & Associates 
17925 Sky Park Circle, Suite G 
Irvine, Calif. 92714 


NO FEES! ... OF ANY KIND .. 


94A MANUFACTURERS 


PATENT LAWYER Serves Inventors 
n P im Box 405, Medfield, MA 


95 INVENTIONS WANTED 


“MANUFACTURER SEEKING INVEN- 

TIONS. ADVANTEK INTERNATIONA 
1100 17th NW. WASHINGTON, D 
20036. 


INVENTORS: If you have an inven- 
tion for sale or license, write for free 
booklet explaining how we can help 
E rra Corp. C-7TT-IW, 


INVENTIONS WANTED 
FREE CONSULTATION e NO IDEA TOO SMALL 


American Inventors Corp. 
59 Interstate Dr. 
West Springfield, MA 01089 


PS 
413) 737-5376 
A Fea Based Service 


pany 


100 WANTED TO BUY 


$4 PER Lb. For Scrap Carbide: Stel- 


lite $3. Larry Poley, (616) 979-4075. 


QUICKSILVER, platinum, silver, 
gold! Ores analyzed, Mercury Terminal, 
Norwood, MA 02062. 


PAYING $14.00 Men's, $8.00 Wom- 
en's Class Rings, Any Condition! Reli- 
ULM 50 Margin St., Salem, MA 


102 TREASURE FINDERS, 
METAL DETECTORS 


vice. Free patente Gardiner, 4T729L N. 


105 MISCELLANEOUS 


MAGNETS All Types, Special — 20 
disc, or 10 bar, or 2 sticks, or 8 
assorted magnets, $1.00. Magnets, Box 
192-B, Randallstown, MD 21133. 


RESISTORS - Y; Watt Carbon. 
Popular Sizes. 3 Cents Each - f.o.b. 


ELECTRONIC security PET Fas- 
cinating Details - $1.00. NELPI, Rt. 3, 
Box 75B, Florence, MS 39073. 


UNINTERRUPTIBLE POWER SUP- 

Description, applications. Send 
00 — ECON, Box 521, Coconut 
eed FL 33133. 


" 


. AT ANY TIME! 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission, De 
Sd na Thurston Road, Rochester, 


DON'T Die without a will! Blank will 
form protects your family. Only $2— 
guaranteed! Order today! Formco, Box 
41, Dept. P7, Syosset, NY 11791. 


106 PERSONAL 


A COMING Whirlwind to sweep this 
earth! Free Information! Write: Harvest 
PS, Jefferson City, MO 65102. 


^ LIE-DETECTOR TESTS — YOUR 
RIGHTS BROCHURE. Send $2.00. 
Lolyarapi, 184 George, Wheeling, IL 


BECOME An Ordained Minister. Free 
ministerial credentials legalize your 
right to the title "Reverend." Write: 
Church of Gospel Ministry. 4B6-PS 
Skyhill Court, Chula Vista, CA 92010. 


INVESTIGATORS. Latest Electronic 
Aids, Write: Clifton, Box  220-F. 
Miami, FL 33168. 


CERTIFICATES, Documents (all 
kinds) Guaranteed! Authentic!! Catalog 
25c: LTD Documents, Box 3910-J9, 
New Hyde Park, NY 11040. 


ORDINATIONS! Men, Women! De- 
tails, 804 West Hemlock, La 
Follette, CN 37766. 


ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Ser- 
vices available. Omnidenominational. 
Free Details, Acquarian Church. 432- 
PS PCH, Hermosa Beach, CA 90254. 


NEW Luxury Car Without Cost! Free 
Details. Codex-E, Box 6073, Toledo, 
OH 43614. (419) 865-5657. 


GAMBLERS — Free! Win Lifetime 
Income from Dice. Roulette. Thorough- 
bred. Harness. Dog Racing. arene 
Research. Box 551PS-37, Mineola, NY 
11501. 


RICHES lor you in the coming world 
depression. Proven, no-nonsense p 
Free information. Mountaintop Press, 
Box 1268, Gunnison, co 81230. 


ME IN 6 WEEKS D 


a ee ey Vend 
——] A YEARS IN 


coma tied 100%. No obligation, 

‘ou must bots 100%. No 

deck of cords and try it. You'll be amazed 554513531 
VIA AMA 


DETAILS VIA 
RAY, Box 281, Bristol, CT 04010 


ie 


WANT TO SUCCEED 


For THREE dollars you can 


get informa- 
tion obtained at a cost of over SEVEN 
THOUSAND DOLLARS that will save you a 
bundle of money. Learn from our experi- 
ences. This will be thé best investment of 
our life. DO NOT DELAY - ORDER NOW - 
ME IS MONEY. Florida ol add 4% 
sales tax, Price includes 
BELL ENTERPRISES Sept. A, 

P.0. Box 23763, Jacksonville, Fla. 32217 


106A HAIR CARE 


HAIR FARMINGGI Stops hair loss - 
Stimulates new hair growth, FAST, 
FAST RELIEF] No chemicals. Guaran- 
teed results 30 days. Exciting facts 
free. Rogly Research, Box 570726, PS 
278, Miami, FL 33157. Write today! 


107 HEARING AIDS 

NEW - Hearing  Alds, Batteries, 
Discount Prices. Free Details. Write: 
Rhodes, Dept. 69-S, Brookport, IL 
62910. 

FREE HEARING AID CATALOG— 
SAVE 15—by Mail! Write “MON- 


EYSAVERS," 9530PS-7 Langdon, Se- 
pulveda, CA 91343. 


HUGE SAVINGS. Eliminate dealer 
gaa aie Trial. Batteries "n. 
sale. Arranged.  Lloyds-P 
Rockford, IL 61104. 


HEARING AIDS 


» PRICE CATALOG FREE! 


SUPER $AVINGS! Newest, 
All types. Buy DIRECT & save up 
to HALF! Mo: salesmen. Sold b 
AIR MAIL on HOME TRIAL. FRE 
Catalog. Write: MONEYSAVERS, 
Dept. PS-7D, 9530 Langdon Ave., 

Sepulveda, Cal. 91343 


Finest. 
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JS&A has never offered a radar detector. 

As our president put it, "A radar detector is a 
flagrant anti-police device that does nothing 
but permit abuse of our traffic laws." 

Although many devices were presented to 
JS&A, none were acceptable. Despite all of 
our efforts, our president stood firm, "Our 
company will not, under any circumstances, 
sell radar detectors." 


For three years we saw radar detectors — 
some good, some bad- but because of our 
president's policy, we were unable to offer a 
single unit. We saw the units goto both X and K 
bands; we saw the police develop radar jam- 
ming devices; and we saw the FCC prohibit 
these jamming devices. We followed with 
great envy as other companies sold thou- 
sands of them while JS&A stood firm on its 
decision not to sell them. 

In January of 1979, our president was travel- 
ling on an interstate highway at 55 miles per 
hour. Other cars were passing him. 

As he approached the top of a hill, he 
neglected to pay attention to his speedometer. 
As he rolled down the hill his speed increased 
to 63 MPH. At the bottom of the hill was a 
police radar trap. 

He was apprehended and charged with 
exceeding the speed limit by eight miles per 
hour. He was taken to a Justice of the Peace 
who was in the barber shop, so our president 
had to wait until he finished. Finally there was a 
quick trial and a fine was paid. 

Our president was four hours late. He felt 
that he was treated like a common criminal 
despite his good driving record and he lost 
very valuable time. 


ATTITUDE CHANGES 

This small incident created an entire change 
in his attitude. Our president saw for the first 
time that even law-abiding citizens are subject 
to the inequities of radar justice. He saw that 
the law-abiding citizen must also be protected 
from the abuses of radar power when unfairly 
used. 

And when he studied the entire situation, 
our president realized something very fright- 
ening for all motorists. Many police depart- 
ments have quotas imposed on them to realize 
either federalor state funds. They mustissue a 


certain amount of tickets to qualify. With more 
and more motorists using radar detectors and 
CB's, police must strictly enforce speed limits 
to reach their quotas. Now, even law-abiding 
motorists, who might make a slight mistake, 
are more vulnerable to speeding violations. 


NEW MEMORANDUM 

In a recent memorandum our president 
stated, "Due to the changing nature of police 
radar, JS&A may offer radar detectors as part 
of its program if presented within the quality 
image of our company and if the product 
represents a truly unique radar detector 
product." 

With the green light to find a radar detector, 
our product selection group was prepared. 
They had brochures from practically every 
manufacturer in the world. And they eventually 
selected what even our president thought was 
the most professional and well-designed unit 
available. 

HIDDEN ANTENNA 

Manufactured by a company called Chicago 
Radar, the unit consists of two parts—one that 
is hidden behind your grill, and the other under 
your dash. There's nothing on top of your dash 
board to indicate that you've got a radar 
detector and the system is difficult for anybody 
to steal. The unit under your dash is attached 
with a self-adhesive Velcro material so there's 
no screws or installation to worry about. 

The control unit has two lights —one to indi- 
cate that the unit is on, and the other to indicate 
that your car isunder radar surveillance. There 
is also an audible alarm that will sound. But at 
night, when the light is all that you need, you 
can switch off the audible sound. 

The control unit plugs into your cigarette 
lighter. The radar antenna is placed behind 
your grill. Just pull into any service station and 
the mechanic can easily install the entire 
system. The Velcro material and mounting 
brackets are all provided. ` 

AMPLIFIED SENSING 

The antenna is one of the keys to the unit's 
high performance. Instead of the square- 
shaped dish antennas, the Chicago Radar 
version is a round cylinder. It tends to sense 
the radar signals sooner and around curves 
and hills because of its unique design. 


o-Fault 
Radar 


If you've ever been caught by radar 
or if you own a radar detector, please 
read this important message. 


LEGAL DEFENSE 


The unit responds to both police radar 
bands X and K and uses all solid-state 
computer technology in its design. 

We urge you to test our selection of what we 
feel to be the nation's finest radar detector. 
Order one from JS&A. When you receive it, 
drive to your nearest service station or CB 
dealer and have them install your unit. The 
antenna installs with just a few brackets and 
the control unit attaches under your dash with 
the Velcro material. 

Then use it for 30 days. During that time, 
count the number of radar traps you en- 
counter. On the 30th day, turn off your unit as 
you travel. See how naked and unprotected 
you feel. 


40 DAYS PROOF 

If for any reason you are not completely 
satisfied, just return your unit within our 40-day 
trial period and we'll gladly send you a prompt 
and courteous refund. 

To order your system, send $179.95 plus 
$3.00 for postage and handling to the address 
shown below. (Illinois residents, please add 
5% sales tax.) Credit card buyers may call our 
toll-free number below. By return mail, you'll 
receive the complete system, all cables, 
Velcro material, instructions and a 90-day 
limited warranty. 

The patented unit is precision crafted by 
Chicago Radar—one of the most respected 
names in radar detection systems. JS&A is 
America's largest single source of space-age 
products —further assurance that your modest 
investment is well protected. 

We firmly support our police departments 
and their efforts, but if they are encouraged to 
use radar to maintain quotas, the law abiding 
consumer has no choice but to protect himself. 
Start today. Order your unit now. at no 
obligation. 


| Jl o WTHINK 
Dept. PS One JS&A Plaza 
Northbrook, IIl. 60062 (312) 564-7000 
Call TOLL-FREE ........ 800 323-6400 
In Illinois Call .......... (312) 564-7000 
(OJS&A Group, Inc.,1979 
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Where the Great Plain 
meet the Great Lakes, we hi 
acase of Canadian Club. 


(C) 1979 - 6 YEARS OLD. IMPORTED IN BOTTLE FROM CANADA BY HIRAM WALKER IMPORTERS INC., DETROIT, MICH. 86.8 PROOF. BLENDED CANADIAN WHISKY 


Chicago. 

If you ever needed more reason to visit 
than its spectacular architecture and windy 
spirit, you've got it now. For here we've hid- 
den a case of Canadian Club. 

To find the C.C., start at a tower with 
stones from around the world, and cross 
the street nearest the Alamo stone to an 
ex-president. Hail the Chief with "The Best 
In The House," then walk right to the 
nearest flagpole, turn left and pass eight 
more. Pass 11 light poles, cross a street and 
pass three more. Still with us? 

Who said "Less is more"? 

Now look right and find Mr. "Less is 
more." Back on your former path, continue 
past a plaque recalling the last time the 
"outs" were “in,” and head straight across 
an island to an "old bald cheater" Next, 
head toward Chicago's oldest dwelling, 
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counting columns in the street to 14. Here 
cross the street, turn right, and walk till 
you reach footloose rocks (not the kind 
you'd pour C.C. over). Then traverse the 
nearest lobby, and head again for the oldest 
dwelling until you find “Arris.” 

Find an island and a mountain. 

You're warm now, so retrace your path 
past an eastern island and mountain until 
you're kitty-corner from a famous paddler’s 
place. Here turn left, walk to the ninth light 
pole, and find a date four years older than 
C.C. inside the second door to the right. 
Now retrace your steps to the corner. In 
sight once stood a warehouse designed by 
a famous Bostonian. Learn what its owners 
did, enter the nearest building whose 
owners are in the same business, then exit 
toward water. But don't get wet 'cause now 
you're very hot. 

Ascend and descend. 

Go against the flow till you spot what 
Chicago newspapers are full of. Count em, 
ascend that number of floors, descend 90 
steps. Enter a place that doubles itself, say 

"C.C, please" and claim your. case. Arm- 
chair adventurers can discover C.C. at any 
of Chicagos bars, restaurants or package 
stores with the same request. Just say 
"C.C, please.” 
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“The Best In The House"? in 87 lands. 


13 mo."tar", 0.9 mg. nicotine av. per cigarette, FTC Report MAY 7B. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


